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PREFACE 

THE       FIRST       EDITION. 


Tjie  Lectures  which  arc  now  pii"blislied  were  first  giypa  in 
Uovember,  1852,  at  a  laboratory  aJjoining  KiEg'a  College  Hos- 
piCal  [27,  Carey  Street,  Lincola's  Inn  Fields),  whict  I  hail  urraiiged 
for  tic  fitodj  of  those  branchea  of  chemiatrj  and  mii:riisciipieiil 
inquiry  which  have  a  special  belting  on  medicine.  Several  courses 
of  lectures  and  demonstrations  Tvcrc  given  during  the  sei'cn  suc- 
ceeding years;  but  of  late,  increased  n'ork  in  other  departnienta 
has  prevented  me  £rom  devoting  so  niucli  of  my  time  to  tLi^ 
branch  of  teaching. 

The  eoujee  on  urine  inclTiile-l  oral  Itcturcs  and  friictiCal 
demonstrfttionH,  in  *luch  every  pupil  pcrforiucd  the  experiments 
*ith  Ijis  own  ha^uds,  according  to  the  dircctioos  given  iii  tku 
Tables,  whieli  will  be  found  at  page  411  of  the  presont  work. 

The  lectures  were  &rst  published  in  the  Urituh  JleJinil  Join- 
nil,  and  arc  now  printed  in  a  coUectod  furni,  with  several  adilitions. 
I  have  endeaTourcd  to  restrict  myself,  as  far  as  jxissible,  to  thoee 
parts  of  th«  subjeet  which  arc  of  practical  importance  in  investi- 
gating the  nature  of  a.  case.  It  must  be  borne  in  mind  that  th« 
Lectures  were  ^ven  to  practitioners,  most  of  whom  had  far  larger 
eiperiencc  in  practice  than  myself.  Little  aiivantage,  thcrcfuie, 
could  have  resulted  under  these  circumstances  from  discussing 
special  q^ncatiooB  cenuectcd  irith  the  treatment  of  disease,  and 
almost  ihe  whole  time  was  devoted  to  the  piactical  einiuination 
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the  mine  and  urinary  deposita  by  iho  microscope,  and  bj  appljlng 
the  appropriate  tests.  I  hive  thMght  it  right  to  retain  this 
charactor  In  the  present  irork,  and  only  a  few  Teij  general  remarks 
will  be  found  with  reference  to  the  treatment  of  urinary  iliseiLses. 

I  have  hid  frei^ucnt  o-ccasi-on  to  refer  to  mimeruu^  wuris,  and 
have  inserted  many  references  in  the  teit  between  bracketfi.  The 
naniGS  of  almost  all  the  authors  consulted  will  also  ha  found  in 
the  index. 

Kcftrly  all  the  analyses  have  been  ta&dc  ty  myself,  and  the 
drawings  haTc  in  most  cases  heen  copied  by  me  on  the-  hlocka, 
which  were  afterwords  ongraTed.  Those  illustrating  thu  cliiiptor 
on  tlic  kidtiey  bavc  licen  very  recently  copied  from  specimens 
carefully  prepared.  Only  comparatively  few  illiJstra.tious  of  the 
salts  of  the  urine  and  of  urinary  di'pjsits  will  bo  feund  in  this 
work,  as  they  have  been  already  published  in  the  "Illmtrationg," 
to  which  frequent  ri'forencea  will  1]G  found.  I  have  endeavoured, 
as  far  lis  poseilile,  to  give  aecurate  copies  of  the  objects ;  and  almost 
all  the  drawings  have  heen  traced  directly  on  the  wood-bloeks  or 
lithographic  stones.  Each  object  bas  been  represented  of  the 
exact  size  it  appeared.  The  magnifying  power  ie  givtn,  and  a. 
scale  appended,  by  which  anyone!  can  measure  each  object. 

Keferencea  to  different  parte  of  this  work  arc  iaserted  where 
required,  CHpeciailj  in  the  Tables  at  the  end  of  the  Tolunie.  Pains 
liaTc  benn  taken,  to  arrange  the  subjccte  ta  be  discusEcJ  in  the 
most  conTemeut  manner.  A  glanc^i^  at  the  arrangement  which 
immediately  ftHowa  will  at  once  giTC  the  reader  an  idea  of  the 
contents  of  the  bookj  and  tte  oriier  in  which  the  eubJL-cts  are 
trea.t«d  of. 

Lionel  S,  Beale. 

61,  OftoarBNOB  Sibeec,  W., 
Mareh,  18S1. 
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THE      SECOND      EDITIOS. 


The  AatLoT  fau  endearoored  to  incrwise  the  nseftUness  nl 
riic  TVork  hj  the  iadJitioo  of  olisemtioDf  en  ihe  treaHnent  ol 
nrinarT  diseases.  Experience  has  taaght  him  that  the  treatmeDl 
of  maoT  chionic  and  vbstiaate  diseases  of  this  dus  is  more  sac- 
cessfuilj  carried  out  by  attention  to  the  general  phvaologi^al 
changes  going  oa  in  the  fjstim.  and  bT  the  use  of  fimpli'  remedies 
in  suitable  di»es,  giveit  rt^alarly,  uid  persevered  irith  fw  a  ivn- 
si^erable  times  than  hf  tht  employmeiit  and  Ireqaeiit  chui^  >.\ 
cot&p'lez  fDmulje.  la  cvouac-a  vrith  many  physiciiuiis  the  Author 
feels  th&t  the  trc^tra^ikt  of  difCAse  any  nov  bo  <wnduet«ii  u|>od 
welt  tecognis*d  and  lawlligihlo  priacipl^s,  ajid  that  thi;  .sTsteBi  ol 
ordering  a  unniber  of  difltrent  stthstances  should  Iw  idoprt*eati\i, 
bccaiue  evident  has  proved  it  to  be  useless  to  \\e  patieitt,  whilst 
it  must  foster  mystery  in  co-nneiion  irith  oat  art,  and  greatly 
letard  the  advance  »f  medieino.  The  rujuli'j  trill,  thercfiire,  not 
find  a  list  of  all  the  drags  that  liavo  been  advoeated  as  haviiL|> 
a  sptMnal  infiitenee  on  the  tmnary  organs;  nor  trill  he  moi't  ttitli 
compleK  recipes  containing  several  difiVrent  ingredli'iiCi^,  tbL>  actin-ti 
of  trhich  is  verj  Lmpcifectlj  understood. 
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The  gcneml  arnmgcuieut  of  the  urinary  deposits  adopted  in 
tlic  firfit  (iJitiou  has  bci'ii  rctaineil,  as  increased  czpcrieaoe  in 
teacliitig  has  convinced  the  lather  cf  ita  real  piucticil  utility. 
If  the  reader  will  refer  tv  the  arrangemeat  of  the  contents  in 
page  xi;  be  wiii  readily  find  any  Bubjcct  he  requires.  In  additiisn, 
however,  a  copiouB  i[idex  Las  been  made.  New  obscrvatioiis  and 
acTeral  n«w  Sgurc^  have  Ijeeti  introiluccd,  and  a  coasidcra-blc  p!*pt 
of  the  work  has  beeu.  entirely  lo-writton,  while  new  matter,  to 
the  extent  of  nearly  100  pages,  has  been  added. 

For  the  sake  of  uoiivemenee,  and  fur  cheapness,  the  work  has 
been  published  in  the  form  of  a  Hand-book,  but  it  contains  much 
original  niattur,  afid  the  results  of  grciitcr  labour  than  tho  reader 
would  be  led  to  suppusc  irom  a  suporScial  review  of  the  contents. 
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EXPLAN'ATION    OF    TIIF:    PLATES. 


riK, 

I.  Teit  tubes,  nifk.  uUl  hAlder 
a,  KernrL  Mnnil 
a  WatsTliutli. 
4.  Spirit  luiii. 


PlAM   I.,  p.  2, 
Fig. 


G  Plitlrurn  CApaula  and  trtpnd, 

fi.  rnnii-iil  i^liTrt  tmd  uriniuneler. 

7.  OmlirLVl  irliisHiiiul  uriaeuicler, 

e,  Smnll  ivatcr  bath. 


PtlTE    II.,  p.  4. 


9,  Reranvnl  of  (1  trosit  rnnaconital  glisi, 

Wllh  pi^iette. 

la  Waali-lHitUB. 


H,  Appnratns  (or  cinTniningnnoe, 
13.  Fllt^dng  fspef ,  f«lil«d 


Platk  Iir.,  p,  (i. 


la.  Fonnel  Riranffcd  for  UllcrliiB. 

14.  Pipeitfs. 

10.  Urlnomctcni — A.  (rixnl;  B,  tmperftiet. 

15.  SpB«iacBra,Tilj  butlle. 


17.  Cllnlc'nl  micrnH^npe. 

IB,  Clliilciil  iEiicrufli?n|jc,  moiuif^  forcl^*^ 

ilfiTmrvirmioTi. 
19.  Sta^a  uf  irllnl^al  IdSuijKDise. 


Platb  JV.,  p.  B. 


30.  UlcTSiKopo  s»-1tunp. 


31.  ArraDifcmant  vC  mlurCHOpe  &r 
drnwiEE. 


Plate  V.,  fttlhwlrg  Plate  IV. 


^9.  Hentrdl  tint  gMss  Tsnectar,  for 

dravrtnit. 
Sa.  Micrcmetcr  di^idrf    to  tliouaHniltti? 

inA    tlve    tUQiisunilLliii,    miiK^iiied 

Si5  di^nbtiters. 
2A  Call  fir  i:ogt  for  esamiaiiis  arinarj' 

depusits. 
2S.  GIbm  cell  ftir  examining  criiiil^  de- 

pOSLli 


EG.  Cell  nr  CBga  fnr  cllnitnl  irikroffajta. 
27,   Bnx  of  teslrbollleB,   nlth   cupilluT 

2S.  Tff!t-ljultlB,  wilh  cspillsry  orlflw. 
E9.   Tiitmlnr  stopper,   with.  ioilin.rnblH^u 

lop  for  rtmaviiDg  dru]id  u!  teat  do- 

lulinns- 
30.  Tcst'tiOtUd,  with  £a,p;ilii.i}  aiH£e& 


I'lSTB  VI.,  p.   12. 


31.  BmrottKa,  Ac,  far  TolnmBtric  nnalyiia 

of  urine. 
VS.  Filler  for  filleriiiE  oft  Clcei  Bolaticn. 

fpoia  iii"selpl[4lt«. 
93,  MetlnHliif  olftamingaTfirysirifl.U  fioan- 

tily  odSGCosie  Crom  mucb  fluid. 


34.  TdUliMtiateDr.  Darj's  meUiod  ofes- 
tf ri'Liitin  ^  aretk,  after  X)r.  Handfldd 

.Tones. 
Si.  Conipi'eaEQrliiiii. 


EXPLANATION   OF   THE   PLATES. 


XXI 


36.  Fibrea  of  deal  from  the  floor, 
3T.  Starch  globolei. 


Platb  VII.,  p.  38. 

F1g._ 


3S.  Varions  extruieoa»  mattan,  feittaen. 
blanket  hutr,  cat's  balr,  cotton, 
flaz,&o. 


Plam  VIII.,  p.  48. 


39.  SectioD  of  kidney,  Gkowinfc  calyces 
and  Infnnillbala  drann  to  a  scale. 

10.  Section  of  a  porttoa  of  kidney— a, 
corticali  b,  medullary  portion  i  c, 
polTlai  d,lnfundibiilani!  e, opening 
of  an  Infandlbulum  into  pelvia ;  /, 
calyii  n,  pyramid;  h,  oianillla  or 
papilla;  i,  ndipoae  tluae;  t,  large 
Teina  dirided  in  maklni!  tbe  section. 
Small  arteries  are  also  seen  cot 
across  In  different  parts  of  the  sec- 
tion, some  large  branches  being 
sit[iAt«d  between  tbe  corEex  and 
mednllary  portion  of  the  organ. 

41.  Arrangement  of  tbe  secreting  atrnc- 
ture  and  Teasels  of  the  kidney  of 


roan,  magnifled  about  50  diametera 
—a.  Malpighlan  body;  b,  Malpi 
ghian  artery  or  afferent  yesael ;  e, 
efferent  vesaeli  d.  aipUlary  net- 
work Into  Hhieli  the  blood  passes 
from  the  efferent  Tessel ;  e,  small 
venous  radicle  which  carries  off  thi 
blood  after  ft  has  traversed  the  ca- 
pillaries just  alluded  to;  /,  com- 
mencement of  the  urlnlferous  tube 
by  a  dilated  eitremtty  which  em- 
bracea  the  vessels  of  tbe  tnft;  g, 
the  urlnlferous  tobe;  h,  straight 
portion  of  tube;  t,  another  tuft;  *, 
portion  of  a  tube  cut  acroM,  show- 
ing basement  membrane. 


Plate  IX.,  p.  52. 


*3.  Branches  coming  direct  from  arteries 
and  pas^ng  Into  the  pyramids  of 
the  kidney.  These  vessels  have  the 
structure  of  arteries,  and  are  called 
tiaaricla. 

43.  Ttin  section  from  a  healthy  human 

kidney  slightly  washed  in  water— 
s,  oouTolnted  portion  of  the  urini- 
ferona  tnbe;  ft,  portion  of  a  tube 
stripped ofltaepithehnm;  frontline 
of  tube  and  crumpled  capillaries 
having  a  librona  appearance,  the 
Bo-called  malrix;  d,  very  amall 
Malpighlan  body.  Loops  of  vessels 
ahrnnk.  ahowing  cells  in  their 
walls. 

44.  Renal  epithelium — a,  altered  by  acetic 

add. 


45.  Epithelium  firom  the  pelvis  of  the 

kidney. 

46.  Epithelium  from  the  ureter. 

47.  Section  of  cortical  portion  of  a  tienlthy 

kidney  washed  in  water  and  exam- 
ined in  the  same  medium.  The 
capillaries  are  not  injected,  and, 
being  collapsed  and  ahmnken,  e:i- 
biblE  the  fibrous  appearance  which 
is  oonBidered  to  be  cansed  by  the 
matrts. 

48.  Section  of  another  pnrt  of  the  anme 

kidney,  in  which  the  vetaela  were 
injected.  The  nuclei  on  their  coala 
are  seen,  but  no  fibrous  matrix  Is 
dlstlnguiahable. 


Plate  X,  p.  6B. 


49.  Capillaries  ofMalpiixhian  body  injected 
with  Prussian  blue  Huid,  shriwing 
nuclelcounected  with  their  walla — 
a,  a  few  colla  separated  from  the 
rest  of  the  tuft;  b.  port  of  a  loop 
somewhat  compressed ;  c,  tisane 
which  connects  the  colla  with  each 
other;  d,  a  amall  porllon  of  a  ca- 
pillar}' compressed  as  much  as  pos- 
sible, showing  the  thickness  of  the 
capillary  wall  at  the  point  of  redu- 
plication. 

.'lO.  Casta  of  the  uriniforons  tabes  from  a 


case  of  acute  suppurative  nephritis, 
Coafa  formed  in  the  convoluted  part 
of  the  tube  are  seen  embedded  in 
material  which  has  coagulated  in 
the  straight  portion, 

Al.  Casts  from  a  case  of  acute  anppurative 
nephritis. 

53,  A  portion  of  one  of  the  casta  much 
more  highly  nuigiiifi':il,  showing 
bodies  like  white  blood-corpuscle.-i 
multiplying  in  the  tentrol  part. 

53,  White  blood-corpuscles  distending  the 
capillaries  of  the  kidney. 


SXll 


EXPLAKATIOK   OF   THE    FLATES. 


Fig, 

U.  Crea  trystiillltied. 

W.  Kllrate  Iff  nrejL 
US.  Oi&Iale  of  urea. 
ST.  Uric  ic\a. 


FlATB  XI,  p.  SB. 


Fig, 

G8l  nippuHc  ncId, 
fl9.  Crearln^ 
60.  lnDUt«. 


PLiTH  XII.,  [I.  leo. 


Gi.  Chloriaeofaoilliim. 

GS.  Tiiii'le(iruuiuuuiiico-iiis.giieatiui.pt>iDa- 

fiS.  Crystals  of  lnaifi(M-a,  uttained  by 

■□ull  <Ti-sbi]s  la  fluii], 
ei    Urog-lflnciiie    tnjm    urine— ii,    hiuall 


nussea  Df  the  cnlanr  a!  pole  Fni«- 
tlunMue;  (i.  dSirlier  masscamposed 

tHliiDrtiruHliiiiiliie  Ufa  deep  purpla 
colour. 
ES.  CMaride  af  AnunoDiain  crj-stJiIlludl. 


PiiTB  XIII..  p.  222. 


6G.  DbibeUcsaitarcrygtallltcflfrcni  iLcjiiD. 
GG*.  Sx^ralcs  und  thaU-UB  uf  Ul«   jrciist 

fangus,  a^teil^r.  tloasalL 


07.  ArranEPraent  for  «b1Iiq»Hiik  Bugarl))' 
tlie  polariaine  sacclmrLmeltr. 

<i@i  Apparatu.'^for^ELiiijkELiii;  Ltju  i|LUat[ET 
ai  sugar  by  tHruimiUliua 


Pla™  XIV.,  p.  264. 


US.  Lendne— n,  cn'ot&lllnic^  rroTii  water, 
therUCIVoni  on  alcoholic  boIuCIoti. 
TO.  CryatalBDfleiutas. 


71.  CryaUls  of  tyroilne,  tma  a  gtilutisn 

^Ti  bfiiUvg  water. 
71*.  Cyatinarraiu  aiina 


PUTE  XV.,  p.  300. 


72.  Chj-lff-corpnaclfB  anl  roolocnlrkr  taaa 

(roBi  eJiylonn  urira, 

73.  o,  S  [Hjrnlea  of  fUTiftI !  i,  fitrlnni*. 

V4.  Sporulcg     of     jcaicilluin     gluucum 
BTOwing, 


75,  SiinTnlflsof  s'eaBlfarpis,  tovered  wltli 

raimita  cryslajs  of  flinUlo  of  lime. 
7fi.  DIlTertiit  foniis  of  liluddw  epittolluri. 
77.  Vfl^nal  epitholium. 

7B.  Vagliial  syiUitilluin, 


Platb  XVI.,  p.   302. 


39.  Cast  or  moulil  cnmposed  of  epItLt- 
II  din  from  the  Togi^ia,  from  n 
Tirepitrmlan  In  tbo  posaeialuii  of 
Dr.  Titr. 

W.  Cans  from  the  Bcminiil  tohulcn,  one 
coataJnlDgaEteatDUDiLtr  of  spi>r~ 


malozno-  From  tlia  arlne  of  a 
hedllby  man  ^0  fcam  of  age. 

SI.  SpcnuQtcEoa. 

&2,  Kun^l  In  urine,  lone:  ef  the  fDnuB 
Teiy  like  Bptrmafajzoa. 


Plate  XVII.,  p.  308. 


X3.  Ca.BtB  CDnnistlQfj  of  mncni  fmm  (ho 
AtraigLt  portEon  of  tho  arln-lfbrouB 
tnliea. 

£4.  A  DI11C-11P1  cut  from  ihp  Btralght  por- 
tiDiL  of  tJie  oriiiireroiiB  Eabe  fnhm  a 
MBB  fl(  rcnel  irrltatinn,  A  spiral 
coil  of  mucus  la  ovea  ujiqq  tlic 
■mifBiie. 


85.  Mueui  from  hcllthy  urine. 

bS.  l-Ksa  transT'^rEiil  wuiy  cant.  Tbe 
olher  lii[arei  represent  casta  wtiicli 
liavc  received  a  frejii  fltysbll  upuu 
tlieir  estejlor. 
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plub  sniu  p.  «i 

n«- 

F--^ 

ei.  c«fti^  KBC  «iai  (|ia^B&  Xv* 

t    a.  CaAcMkB^cNoaA 

ntr  iifl  niianl.  &•■  aain~ 

KBCBirfantttfaafc 

•■. 

■a  ^^»n  gm^kr  can  lkiH.m  on  of 

41.  Imttmi^mS.ri3j  cma. 

ctooBK  KTfeiak 

Puw  SIX,  jL  Ki 

91.  natBcf  lodafrnlbcnB^CT^- 

n^Tv^n^   winvBtinMttMi 

ponnd  DiBalBfeadU- 

Bij  (SO*  ialD  ■«*  corpoAK 

9).  r»»IIMf^ftll»lh    Bllwi 

9A.  FvT^HteHi  of  pai  fina  tbe  ffeni^Hil 

9L  ItenmcKRdqBBlvHlcicia. 

■aniTtf  ncinal  cpilfadinB. 

M'.Cn'iafeif  tiiplE  plisq4uu  uid  HMD 

Ugb^  ■■(irife!^ 

^otalactf  nrib;  I^Btiikun, 

SB.  Pri»  ripaflw  ihaed  ly  i^Mtelig 

99.  na-cwpBElK  Ifenitiir  mtenwAi. 

bl  tlRQTflK^ 

1«  Cdk  -rf  thlAn-t|*Adi.Mn— .  fam 

Se.  TliftimcariM  cpn  traretieHM. 

tte  fbDdiu;  k,  new  Uw  oriSn  tt 

9?.  Ki»-ctwpovlc9,  the  gDBUBAl  iptf^ 

Uk  KtMri  e,  fr«a  ih«  aad  rf  Ac 

bi^doi 

Pun  s: 

S„  p.  33H. 

101.  Fbospbiie  at  Ihse  in  Hic  bm  of 

Its.  Linle  uFBlv  panid»i  at  ^lorflmie 

dBbb-kOi  Sta  Ihe  naeas  irf  tkc 

ai  hiD& 

gmit^McT. 

l<yi.  riawpliMe  «f  njue  in  a  crrnalUjic 

in.  Dnmb-teUf  ol  plmplBtB  <f  liPK 

farm.                                                      ^^ 

f^ppm  ll|c  gr^ne  of  m  ^palleDl  sdAt' 

lOS-  THt  tcii.                                               v-V 

106  YMTTOUi  (OmD  rf  njic  fii. 

Puis  53 

:i_  p.  sii. 

107.  OeldTiMn  ind  duinbJxIl!  cr' Dnlue 

□rttie;  d.  ixipafta  miBllpr  thaH 

gf  lime.     In  the  cij^al  nurk^d  d 

nanmJ;  ai  #.  eIicIt  clrcam^r^at,'^ 

Lhe  F<I)>ei  4re  direnol  loiriiij!  ilic 

*mlc  an.t  racrsl:  1I.1;  «  kuw- 

nb**rYer. 
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Tests. — Chemical  Apparatus  and  Instruuents  necessary  foe 
THE  Clinical  Examination  of  Urine.  Balance —  Weights, 
Test-tubes — Test-tube  Holder— Small  Retort  Stand— Tri- 
pods and  Wire  Triangles — Sptril-lamp — Platinum  Cap- 
sules—  Water-bath — Beakers — Conical  Glasses — Evapo- 
rating-basins  —  Wash-boltle —  Glass  Funnels — FUteriny- 
paper  —  Glass  Measures  —  Stirring-rods  — Test-papers  — 
Thermometer — Blowpipe — Pipettes — Urinometers  and  Spe- 
ci^fic  Gravity  Bottles — Clinical  Pocket  Microscope — Object 
Glasses — Microscope  Lamp — Glass  Slides — Thin  Glass — 
Watch  Glasses — Glass  Cells — Brass  Forceps — Stage  Mi- 
crometer— Neutral-tint  Glass  Reflector — Bottles,  v>ith  capil- 
lary orifices. 

■  For  the  general  clinical  investigation  of  urine,  the  practitioner 
requires  certain  tests  and  apparatus  for  performing  cbenucal  analysis, 
and  instruments  for  examining  urinary  deposits  by  the  microscope. 
I  purpose,  in  the  present  chapter,  to  refer  briefly  to  those  instru- 
ments and  pieces  of  apparatus  1  have  found  most  necessary,  inex- 
pensive, and  useful.  These  can  be  readily  obtained  of  most  instru- 
ment makers. 

Tests  abd  Cbehical  Apparatus. 

1.  T«rta.— -The  principal  reagents  required  for  qualitative  and 
quantitative  analysis  of  the  urine  are  enumerated  below.  They 
■hould  be  kept  in  stoppered  bottles,  of  from  two  to  four  ounces' 
capacity.  The  strength  of  the  solution  required  varies  somewhat  in 
different  test  solutions ;  but  from  ten  to  fifty  grains  of  the  salts  may 
be  dissolved  in  each  ounce  of  distilled  water.     Distilled  water 


Si  tests. 

siould  bo  kept  in  a.  quart  bottle  ;  and  it  will  bu  convenient  to  keep 

one  of  the  wasli -1)0 1 tics  rcpuescnteiJ  in  Fig,  10,  Tlate  JI,,  also  filled 

with  liistilled  water. 

Slrcnstli. 

AjQohol EO.C^HKf  Sp.  gr.  0-B3 

Enlpiarie  Aeid .    ..  HOpSO*  Sp.gr.  l'B4 

Sydrochlorio  Acid.     ....  HCl Sp.  gx.  1-20 

Nitric  Aoid  .,  HO.KOa Sp.  er.1'20 

Oialic  Aoid (?<P,HO 60  ^a.  to  1  oz, 

Awtic  Acid     , , ,  HOiG'ff'iO:'    PhamiMopaeia. 

AmmoBia IIH=     Bp.  gr.  0'88 

Oxaliite  of  Ammonia  . .    .  NK-'O.frO-''  +  Aq BO  et^,  t&  1  oi. 

PotasTi   KO  _ Sp.  gi.  I'OeO 

Ferrocyanide  of  Potassiiun  E=,FeCy=  1 3Aq :  25  gra.  to  1  DZ. 

Chloride  of  Ammonium  .  HH  iDl SO  grs.  to  1  os. 

Lime  Water CaO,HO      Sat,  sol. 

Carbonate  of  Sodtt    ,      , ..  NbO,CI)- +  IOA5. .    .  160  g:M,  to  1  oz. 

Kioapbate  of  Soda    2NaO,HO,FO''-i-2iaq. .  60  ^s.  to  1  oz. 

CMoiide  of  Cslcimn .  , CivCl fiO  gra.  to  1  m. 

CMoride  of  Bariiim Bad    fiO  grs.  to  1  oi. 

lercliloridB  of  iTon Fe-Cl' ,,,..... 100  gre.  to  1  01. 

BnIpliAte  of  OoppGP       CuO.SO'  +  Aq SOgrg.toloa. 

Ifitrate  ot  Silver AgO.NtH SG  gro,  to  1  oa. 

Bicliloride  of  Mertnry     . ,  HgCl- Sfi  grs,  to  1  01. 

Bicbloride  of  Platinum  . .  EtCl-       , . . .  Sold  in.  BOlutioa. 

febling's  Boliition, — For  mode  of  pcepaxatioo,  see  §  47. 

2.  Baianca, — A  very  cfficitnl:  balance,  which  wcig^hs  to  tfio 
l-50th  of  :i  i^rain,  and  bears  1,01X)  grains  in  caoh  Boule,  and  is 
adni)tcil  for  tlie  qUiLiititatira  csamination  of  lirJne  imil  olhrr  animal 
fluids  and  solids,  may  be  oTitaiiimL  ul'  Mt.  Btttikei,  of  tbe  firm  of 
Elliott  Brothers,  Stracd,  for  tbe  sum  of  £3. 

S.  Weights. — It  IB  desirable  to  be  iiruvided  with  pr^mnw,  and 
idao  with  ijrniii  weigLtii.     Tbcse  are  furoislied  with,  ths  scales. 

4.  Test-tulies,  of  various  eizes,  will  liu  required.  The  observer 
should  also  bp  furnished  irith  the  rack  and  drainer  fepreeented  in 
Plate  L,  Hg.  1. 
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5.  Tcat-ts^ba  bolder. — A  jexj  ample  fcna  is  lepRBeuted  ia 
PUte  H,  Hg.  11. 

e.  SmsU  Setoit  Stani2.  is  ^eea  in  Plate  I.,  Tig.  i  ;  or  Utached 

to  the  ^irit-lamp.  a^  m  Fiz.  4. 

7.  Tripoda  Bud  Wii«  Tri^nglea,  for  soppOTtinE  plidnnm  cap- 
sules or  foil,  while  the  oi^uuc  matiex  is  being  bomed  aS.  liate  L, 
Figs.  5,  S. 

8.  Spirit-lamp.  —  The  ordiituy  glass  spiiit-lamp  is  tbe  most 
oonToiieiit  form. 

S.  **™-'i  Fl&tiniiiii  CapEole  and  flatinom  PoIL  —  A  capsoje 
abont  :wo  inches  in  dijmeier  will  be  Urge  eE-jii^h.  This  can  be  por- 
rhaird  for  12f.  fT  14<.  It  sbould  be  exp<£ed  m  ihe  clear  ssio^elcsf 
flame  of  &  ^irit-iuDp,  or  to  ihaX  obtained  bT  bonuiig  i.'Dal  ^a^  mixed 
wicli  air,  as  it  issues  tliroa^h  Sue  -wik  ^<lk,  or  irom  q  su&U  <\.iiical 
tabe  placed  oTer  the  sas-biinieT-  Cars  most  be  taken  that  no  lead 
or  peirter  comes  into  Contact  vith  tiid  l^ldtisom  wEnia  b&iUiI,  oi  it 
will  be  instaatlj  destroj«d. 

10,  Water-batli, — A  Tiery  dmplo  foira  of  water-bath  is  repre- 
sented in  Plat*  I_  Fig.  3;  or  a  small  siiic*pan  maj-  be  used.  But 
irlieii  the  observer  desires  to  ii)al:e  jnanj-  careful  analyses  of  niine, 
he  shoold  be  pr&vided  wslh  a  larger  watiir-bath,  so  that  fiior  or  fire 
basins  niaj  be  placed  oter  it  at  one  time.  Several  rings,  of  Tarious 
sizes,  cat  oat  of  thin  sbeet  e>"jjfpeT,  will  be  required  to  .nipport  basins 
of  different  sizes  over  the  irater-baih.  Alitlle  hot-Trateniiring-ijven 
is  necessary  for  careful  qnantitalive  determiiiarions.  The  injectinj- 
taa  C  The  Jlicr-ffMpe  in  J/rJii-iflf,"'  page  ^,  fig.  53)  may  aleo  be 
Msed  as  a  wat4>t-batb. 

The  porcelain  basins  with  residues,  which  have  been  dried  orer 
the  water-bath,  shoidd  be  alloweJ.  to  cool  before  being  ireigbed.  The 
obsHTer  will  find  it  useful  tit  have  tTT<i  or  three  glass  shades,  about 
9  inches  in  diameter,  with  sialloTr  glass  dishes,  for  containing  strong 
mlpharie  atid,  about  fgur  or  fiTc  iiicbes  in  diapieter.  Vpfn  the  glasa 
dish,  aboat  half  filled  with  the  sulphuric  acid,  ia  plated  a  piew  of  wire 
ganze,  or  perfirated  zinc,  to  support  the  bssins.  Lk  this  maimer  the 
leaidGes  may  be  allowed  to  coo!,  without  absorbing  walcr,  and  they 
may  be  kept  dry  for  sotne  timej  if  req^uisitc. 
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U.  Two  OT  Three  ITtvt*  of  Be»ker»-* 

IS.  Conical  ei&sses,  ijf  the  funn  Rpf«ent<^  In  PlaM  I- Tigs.  6, 
7,  nr  in  P5ac*-  II_  Fiir.  9.  The  fiinner  ci'mtines  the  glass  for  tie 
ttriliOni-'ter  ■with  a  clinical  ^aas  fi.r  WpUerting  uiBkiT  depoata.  This 
is  a  mast,  useiai  fonn  of  ixmical  glas&    It  wu  deriW  by  Dr.  Badd. 

15.  PoKslain  Er^ixwatiaff'biuiss.  of  Tenons  sizes,  from  agbt 
ounccfi  to  half  an  ounce  caiiacirj. 

14,  Wuh-bottle,  ffr  wasting  precipititcs  on.  £j(cis  (Tlate  11^ 
Fig.  10,1. 

Is,  OlfLsa  Fmrneln,  of  Titrions  size?  'Plate  IIL,  Tig.  IS]. 

16.  Klterijiff- paper,  whicb  can  be  piLTclliased.  of  tbe  instrcment 
mafcer'!,  ''f  '''f  iii"st  eiatiyncR.  unJcr  the  name  of  white  blotting- 
[rai-tTv  TlLemorlef.ffi.iMin^filtcriDs-papeTs  is  represented  in  Plate  II., 
Fij;.  la,  OT  tbey  may  bo  -purchased,  ready  cut  in  circlts,  of  the  opera- 
tive rhemisCa. 

17.  Glass  Meaaurea, — OnL"jiintm-easnre,onc4H:pUQCC,))Dfll-oiiiie!e, 
l.Oi/J-graiu  m^jahTin.',  cubic  inch  maasiLre.  The  cubic  centimeter 
measari's  arc  descrilttii  in  CLupler  II.,  ciii  "  Tlii-  Volmiu-tri':  .iiialijMi 
of  Udm-r 

18.  StbTing-roda.— Thf.'Sd  arc  mnde  of  indinary  gla^  rorl,  rounded 
at  each  I'tiJ  m  thL'  Mr.irpipi'  fla-mc;  or  of  pieces  ■of  glass  tube, 
the  enJa  of  iFhichare  drawn  off  and  closed  in  the  flame  of  theBpmt- 
lampor  bl'.'itpij^r', 

19.  Teat- pa.i>erB.—Ul lie  litmus  and  reddened  lilmns. 

20.  Thennonieter. 

SI.  Blowpipe.— An  (irJicary  g^s-fitter's  biow-pipe,  irhich  co-sts 
iiii.,  ansners  every  piirjiysc. 

22.  Plpettea,  of  two  or  three sijea  (Plate  III.,  Fig,  Ma,  i). 

■  Trlasi  and  ■portcliiLn  appar/itm  mtj' be  qhtubclot  Messn.  Ponell,  of  toe  WhlW- 
frkirs  (iliaad  W  jtlis,  ur  Uiey  ivUl  Iw  fumiibaa  bj  tbeiDitrunwnt  nmbera 
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CHEMICAL   EXAMINATION.  O 

S3.  ITrlDonieterB — Specific  Gravity  Bottles,  for  taking  the  spe- 
cific gravity  of  urine.  The  specific  gravity  of  a  fluid  is  obtained 
most  correctly  by  ascertainiog  the  weight  of  equal  bulks  of  the  fluid 
to  be  examioed,  and  distilled  water.  For  this  purpose,  a  smdl 
bottle,  with  a  tubular  stopper,  holding  exactly  1,000  or  500  grains  of 
distilled  water,  at  a  temperature  of  60°,  is  the  most  convenient  form 
of  apparatus  (Plate  III.,  Fig.  16).  All  that  is  necessary  is  to  fill  the 
bottle  carefiilly  with  the  urine,  wipe  it  dry,  and  then  weigh  it,  after 
having  counterpoised  the  bottle.  The  number  of  grains  which  the 
fluid  weighs  is  the  specific  gravity  in  the  case  of  the  1,000-gTain 
bottle,  double  the  weight  for  the  500-grain  bottle,  four  times  the 
weight  for  a  bottle  holding  250  grains,  and  so  on,  in  like  proportion. 

This  method,  although  perfectly  exact,  and  readily  performed 
where  a  good  balance  is  at  hand,  is  nevertheloss  too  tedious  and 
troublesome  for  the  practitioner  in  a  general  way,  and,  in  the  sick- 
wards,  a  much  simpler,  though  leas  correct  method,  is  usually 
resorted  to.  The  specific  gravity  is  obtained  by  a  small  hydrometer, 
usually  termed  a  urhiometer.  The  form  of  this  instrument,  and  the 
mode  of  using  it,  are  well  known ;  but  there  are  one  or  two  points 
in  its  construction  and  management  which  it  may  be  well  for  me  ti) 
refer  to.  As  sold,  these  instruments  are  often  nearly  useless,  in 
consequence  of  the  carelessness  displayed  in  their  manufacture.  Out 
of  twenty  instruments,  I  have  found  several  differing  as  much  as 
ten  degrees  irom  each  other.  If  the  stem  of  many  urinometers  be 
examined,  it  will  be  found  that  all  the  degrees  marked  upon  it  are 
equal,  which  clearly  ought  not  to  be  the  case  (Plate  III.,  Fig.  15fi); 
for  when  fluids  of  low  specific  gravity  are  operated  on,  a  very  small 
portion  of  the  stem  remains  above  the  surface  of  the  liquid  (Plate  I,, 
Fig.  Bb),  while  the  reverse  holds  with  respect  to  liquids  of  great 
density.  In  the  latter  case,  there  is,  of  course,  a  much  greater  weight 
of  stem  above  the  liquid,  tending  to  force  the  instrument  lower  in 
the  fluid  than  in  the  former  (Plate  I.,  Fig.  6a).  Allowance  must  also 
be  made  for  the  fact  that  the  fluid  becomes  denser  as  we  pass  from 
the  upper  to  the  lower  strata,*  The  tendency  of  the  instrument  to 
indicate  a  higher  density  than  the  real  one,  renders  it  necessary  that 
the  degrees  should  ilecreiife  in  length  from  the  upper  towards  the 
lower  part  of  the  stem.     The  practitioner  should  carefully  examine 

■  This  error  his  been  correcled  by  Mr.  Ackland.  of  Slessrs.  Uorne  and  Tborn- 
thvaite'a,  vhere  accurately  graduated  iDatninif:iJt&  may  be  obtained. 


6  APFAKXTDS   FOB 

hje  qrinomctcr,  to  see-  that  ttere  is  this-  differeace  in  the  degneca 
(Plate  111.,  Fig.  15/i),  and  if  not,  it  sliould  be  changed.  I  Etrongly 
rccoDnnend  everyone  In  test  the  imn^ineter  by  imnj-Ersijig  it  in 
fluids,  the  speciic  gravity  of  which  has  been  ascerlained  by  the 
Ifottk',  ur  by  a.  we U  inade  unJ  pretiouaty  wrrtcteJ.  iirinomcter.  If 
th«  degrees  arc  incorrect,  tbe  observer  can  always  bear  in  mind  ths 
amount  of  error,  and  allow  for  it  in  taking  the  q>eeific  gravity  of 
different  specimens  of  arine.  The  Teasel  which  is  emplnjed  for 
receiTing  the  urinomoter  shonld  not  be  too  narrow,  in  case  the  bulb 
should  nib  agaiast  the  sides,  whea  it  lieeomea  difficult  to  Qscertain 
the  real  density,  Ita  diameter  should  be  rather  mere  than  a  quarter 
of  an  inch  oyer  that  of  tlie  widest  piirt  af  the  TrnUi  of  the  uriunmeter. 
The  glass  delineated  in  Plate  I.,  Fig.  (!,  i.-^  a  very  conTem-fint  form. 

Another  metli*!  uf  taki  ag  the  Bpeciiic  gniTity,  which  is  sanictimes 
followed,  consists  in  baTing  a  numlwr  of  Email  glass  hnlbs,  with  tbo 
density  of  the  fluida  in  which  they  neither  sint  nor  swim  marked 
upon  them.  Dy  placing  rne  after  auuthcr  in  the  urine,  one  in  found 
which  remains  just  beneath  the  surface,  and  the  number  upon  it 
iiirlicates  the  epectlic  gravity  t^f  the  fluid. 

,*,  The  cJieraita]  nppnratu*  retjuired  for  llii?  analvBin  nf  urino  wi!]  be 
prnvidi'd  hy  Mi*ssra.  Bulloek  Si  Rejimlda,  3,  Uiinnver  Sweet,  W.;  Messta. 
Gritfin,  Biinhill  liiiw,  E.C.;  and  other  Operalire  Chfillifia;  nf  ibi-y  will  be 
procured  f^r  tltc  prjictit]E>n?r  by  nitiBt  af  tltc  Jn^tnimcDt  Makers. 

AfPABATtrS  BEiltTrBBB  FOB   TUB   MlOKoaOOWOAI,  EX1.UIKATI0K 

OF  Uej^art  Deposits. 

S4.  Cllaiieal  Pocket  Mleroseope.— This  is  a  very  simple  and 
iuespensiTC  instrument,  which  I  have  lately  airanged  for  the  micros- 
copic Gsamination  of  urinary  depfssits  and  other  substances.  It  may 
be  used  as  a  field  microscope,  and  Tvill  be  found  a  moist'  usn^ful  fcrm 
of  instniiiient  fi>r  the  practitioner.  Vfhen  cloned,  it  is  only  six  inches 
in  length,  but  'when  arranged  for  examination,  the  tube  is  drawn  out 
m  long  as  that  in  the  ordinary  micniscope.  Any  powers  can  he 
adapted  to  it;  and  direct  light;  or  ligbt  reflected  from  a  mirror,  may 
bo  employed.  I  have  now  used  this  instrumBut  for  some  timo  for 
teii.clii.ug  in  the  wards,  and  find  that  it  answers  its  purpose  well.  It 
may  be  fitted  up  with  mirror,  pijjcttes.  slides  and  cells,  in  a.  leathern 
case.    The  instrument  13  made  by  Mr.  Highley,  70,  Dean  Street; 
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STesBTE  Powell  lit  Lealand,  17i>,  Enston  Riwiil;  5[r.  Salmon,  100, 
Fencborcti  Street  i  and  \i^  ilr.  Mattli«ws,  Portugal  Ktn-tt,  UiicifIo's 
Ina.  Tte  clinical  iiucri>scope  is  reprffiented  id  Piatt'  III.,  Fig.  17. 
It  costs,  with  the  eye-piece,  but  mthosE  '>bj«t  gU#5t3,  Hi/'.  The 
amugement  of  che  spring,  bj  which  the  pTepara-Cion  i^  Icept  in 
eotLtact  with  the  stage,  while  e»e-rj  piirt  uf  [he  field  is  (.'X^itnitieil,  is 
represenied  in.  Fi^.  19.  I  have  had  this  instnimcEt  5tt»^i  to  a  roiaJI 
stand,  virh  i  bimp  for  use  by  oi^ht,  ihhI  a  mirroT  for  day,  so  th^t  it. 
eajk  be  very  easily  hajuleil  rmnl  in  a  lectnie-pj-jm.  I  find  thia 
ma^getnent  most  convement  foe  djmonstrBtiit^  ohjeetH  t.j  lar^ 
cfaaaea  The  ^arnl,  with  the  lolimL'al  micntscupe,  is  rtpresenleEl  in 
Plate  IHt  Fig.  IS.  It  ia  convenieat  also  to  be  [imTid'iKl  with  a 
ample  aiadent'g  micioHiMpe,  with  large  stags'.  f.SVa  the  "  Mk'm.icitpr 
in  M'nJwinfr'i  The  tnbfi  Jif  an  r^nlinary  mi(TroB(;i)pe  can  Kuujy  he 
male  moveable  aaii  fitted  wich  the  i?ail  tnhe  mil  atii^  r-jf  the  clinical 
miCTUficope — a  pLia  whiuh  hia  bi-H^n  curried  ijiii;  ty  iff.  ilii'kky, 

XL  OlUect-elaaaes  rwinlred. — The  qiinrfitT  ';/'  «»  i/tj'*,  maqni- 
^ring  aboai  ii.*<J  'iijimes«r5,  »nd.  tha  i^Kh,  ais^nifrini;  frr,m  ^i"!  ti;  -'/) 
diameters.  4r*  the  two  moat  nsefal  'ibjecE-g^aaBPs  fcr  chn  pnrpnnfts  // 
the  ineiiii^  prattitii>ai±r.  The  'h'd^r:  Cn^liahohjiicttff^ip-urtjabonll/.'!. 
bet  yjod  powers  may  ti>;  obtainsd  tor  aboct  3tJ*. 

20,  aQjaaacape  Laime.  —  An  r^irdinajy  Frpach  lamp  x^nU  a 
w«y  exceOemr  iralidal  IJLtht-  Hspetaallj  if  fipoflhlmt  winJi  *  Mim 
^^B  chinuii^.  The  heat:  5irm.  nt'  sta  Iiimp  kjii  hr^a  aLmnttnl  F)y 
lb.  HJ^Jer,  uf  70.  Deaa  ■■^tT°eC  ^.hir  S>^*:a7ii.  Thia  Iau^  m  Hj^  fK-t 
m  Plate  rr.  Fat  fO, 
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30.  OL&^a  C^IIb,  for  ('snmiDing  urinary  tkpusits.  A  simple  form 
(if  a'll  is  reprcBcuteil  in  i'lutc  V.,  Fig.  25,  but  I  have  found  the  bo- 
called  "animalculu  cages"  most  cnnsGiiient  iustruinenLs  for  tha 
examination  of  urinary  ilcpwsita.  The  btst  form  Is  represented  in 
riiite  v..  Fig.  24,  which  is  GU])ii]ii;ii  ij  Jlessrs.  Powell  and  LeaJand, 
Fig.  2G  is  a  i^ectioa  vt  a  eiualier  o-iie,  ntich  uaii  Ifc  used  irith  the 
clinical  micmscoiie. 

31.  BraBS  Fonepg,  snpplic^d  1)^'  the  microscope  mnkcrs. 

33,  StB^  aLlBroiaeteT,  dividci  into  lOOths  anil  l,OO0bliB  of  aa 
inch.  This  is  retjuired  for  measuring  ulijmla,  aceurding  m  the  plim 
dcsiiribtd  iu  "2'ki'  Miefo^cijif  in  MeiliciM;"  pp.  -11 — iS,  A  scde, 
diTidol  to  l.OOOthsof  an  inch,  and  magnified  215  dinmeterB,  is  repre- 
rented  in  Plate  V.,  Pig.  2^. 

33.  Keatral-tlnt  G-Ibss  Reflector,  fur  tracing  tho  outline  of 
iibji'Cts  {I'latc  v.,  Fig.  •l''!).  It  is  very  iniportaEt  thit  ttlC  olJSttver 
fthould  he  faniiliar  with  the  methods  nf  draTVJiig  and  measuring 
iilijocts  acoHTiitelj.  The  iTrangement  of  the  micrnacope  for  tracing 
the  fiutline  vi  jbjocta,  with  the  aid  ef  the  neutnd-tint.  plaaa  reflector, 
is  represented  in  Plate  EV.,  fig.  21;  see  also,  "Th'  Misro^eo^  in 
UlalifiaC  p.  S3. 

34,  Bottlea  with  Capillary  OrlficsB. — Those  bottles  are  most 
ce'iirenieiit  for  testing  Hii&iitc  quantities.  Different  forms  arc  repre- 
sented iu  Plat*'  v..  Figs.  28,  30.  Tiiey  may  he  obtained  separately, 
in  iMiXfi^S  cuntaining  fi  or  12  {Pig.  27);  ur  iitteij  up  ju  a  bus,  witli 
other  appanitus  reijiiired  for  testing  urinary  deposits  and  calculi 
(FlatelL,  Fi|!r.  11). 

These  bottles  are  filled  its  follows:— A  little  distilled  water  is 
poured  into  3  small  poreelain  basin,  the  tube  being  invtrted  m  that 
tlU)  orilice  dips  Tieiieath  tho  surface  of  tlio  water.  Heat  being  now 
S^^cd  to  the  bottle,  by  meana  of  a  sfiirit-lanip,  the  air  in  the 
interior  is  cipanded,  and  jartially  espctllud.  As  tho  bottle  becomes 
cool,  a  certain  quantity  id'  the  iluid  rises  up  iutc  its  interior.  A  few 
drops  having  been  introducsjd  iu  tliis  manner,  the:  buttle  is  held  in 
the  test-tube  holder  oyer  the  spirit-lamp;  and.  when  the  witflr  Tjoils, 
and  the  greater  part  has  been  eooverted  iuto  st«im,  tlie  orilico  ia 
quickly  plunged  a  abort  distance  beneath  the  surfaee  of  the  liquid 
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to  be  introduced,  which  has  been  already  placed  in  another  small 
porcelain  capsale.  As  the  steam  condenses,  the  solution  will,  of 
course,  rise  up,  and  would  completely  fill  the  little  bottle,  if  it  were 
maintained  in  this  position,  but,  when  about  three  parts  full,  it  is  to 
be  removed.  If  complet«l;  filled,  it  would  be  difficult  to  expel  a 
drop,  when  required.  A  certain  quantity  of  air,  therefore,  is  allowed 
to  remain  within  the  bottle;  this  being  expanded  by  the  warmth  of 
the  hand,  the  quantity  of  fluid  required  ia  forced  out.  For  micro- 
scopical purposes,  these  little  bottles  possess  many  advantages  over 
the  oriliiiary  stoppered  bottles.  In  the  first  place,  a  most  minute 
quantity  of  the  test  can  he  obtained,  and  this  can  be  carefully 
regulated.  Secondly,  there  is  no  danger  of  the  reagent  being  spoilt  by 
the  introduction  of  various  foreign  substances  from  vritbout.  If  an 
ordinary  stoppered  bottle  be  used,  a  drop  of  fluid  is  generally  removed 
with  a  pipette,  or  stirring-rod;  hut  if  these  should  not  be  quite  clean> 
foreign  substances  may  bo  introduced,  and  the  reagent  spoilt  for 
further  opemtions.  Carelessness  upon  this  head  will  lead  to  the  greatest 
inconvenience,  and  may  he  productive  of  the  most  serious  mistakes. 
Thirdly,  testing  hy  means  of  these  little  bottles  can  be  conducted  in 
a  very  short  space  of  time;  and  all  the  tests  required,  even  for  a 
very  complete  qualitative  examination,  can  be  packed  in  a  very 
small  compass. 

A  useful  form  of  pipette,  which  can  be  adapted  to  ordinary 
bottles,  in  the  form  of  a  stopper,  is  represented  in  Plate  V.,  Fig.  34. 
The  tube  ia  very  narrow  near  the  end  (<.■),  so  that  a  very  small  drop 
can  he  obtained.  A  piece  of  Indiaruhber  is  stretched  over  the 
other  extremity,  and  by  slightly  pressing  this  a  drop  is  expelled. 
This  plan  ia  recommended  hy  Dr.  Lawrence  Smith,  of  Louisiana. 

All  the  necessary  apparatus  required  for  the  ordinary  qualita- 
tive examination  of  urine,  with  tests,  in  bottles  with  capillary 
orifices,  and  apparatus  necessary  for  the  microscopical  examination 
of  urine,  have  been  arranged  in  a  little  case,  as  represented  in 
Plate  II.,  Fig.  11.    This  can  be  purchased  of  Mr.  Highley. 

,*»  The  microscopical  apparatiis  required  for  the  exaniinntinii  of  urinarv 
depoBJtB  may  be  obtained  of  Mr.  Baker,  llolborn;  Mr.  Highley,  70,  Dean 
Street,  W.;  Mr.  Matthews,  Portugal  Street,  Lincoln's  Inn;  or  it  will  bi- 
procured  for  Ihe  practitioner  by  the  iiialrument  makers. 


CHAPTER    II. 


Tnr.  Voi.TJiETBic  Pkocess  of  Analysis  for  estijutikg  some 
ov  TJ!L  Cnssi'iri'i:ST.^  OF  Ukint!.  Apparatus  liEiiiciiKED. 
IJnrcf/r'S — Pi/utti's — C'/l!'if/nciil  Glass  Mfasxire — Beakera 
anil  other  ^-Ifpfimfits — IVer'ifJifs  and  Meiisurcs — On  the 
Kutimirlhti  of  Uftn  nntf  ChlonJes ;  DHprmiimlion  of  the 
Uren;  Preparation  of  the  Sohtiinn ;  Performance  of  ihe 
Anali/sh — D/'li'iini'irirlinn  of  the  Chlrtrldp.  nf  SiitHum;  Pre- 
pnralimi  nf  thr  Sxiiiilimi ;  Perfaftnaiice  of  (he  ATiali/sis — 
Eitimitlion  if  Ph-juplwric  At-ii! ^  Prapnralion  of  the  SqIu- 
lioii:  PerfnrmaiK-e  of  the'  Atiafj/m—Ddrrmina/mi  of  the 
Sulphitric  Ai'kl :  Pi-eparation  ofihi'  .'^obitwn  ;  Performance 
cf  fhf  A/icilifii-is — Dcliriniiiathit  of  the  Suijari  Pirf'irmtina 
of  the  Anii/ijsis— Dr.  Datirj'js  Method  of  Ddennining  Ursa. 

Althofoh  the  geneml  proccsges  adopted  for  the  estimation  of 
tlie  various  coiistitijents  niinlit  l>i;  sys-ttmntiuaUy  arranged  under 
tlieir  respective  lieals,  it  has  been  thought  more  conTenicnt  to  treat 
of  the  sHljjeot  of  volumetric  aiiiiJysis  in  one  chapter. 

The  ordinary  raothods  for  det^^rmining  the  proportion  of  the 
niOSt  illlJiOrtant  eou^titUCtita  la  the  tirim;  possess  maliy  defects. 
( Ihemists  have  lon^  fniitid  that  the  results  arc  inaccurate,  and  not  to 
lie  diSpendwl  iiptin  at  all,  unless  great  ciire  has  Lcpn  tii.ken  in -Ho 
lirocessnf  analysis;  wliilc,  at  the  sii.iric  time,  they  arc  very  lahnrious, 
und  require  an  amount  of  chemical  bIcOI  which  fciv  possess,  unless 
tliey  have  been  ill  the  habit  of  working  for  some  time  in  a  laboratory. 
Practitionersi  haTc  fur  j'fiars  past  recognised  the  import  ante,  in  many 
cnaes,  of  being'  ac'[uajnted  with  the  amount  of  the  urinary  con- 
stituents remoTCi!  from  the  hody  iti  tw^nty-feiir  hours,  and  have 
(3i!&iiei£  to  know  hoir  these  proportions  are  affected  by  certain  physi- 
ological  eoEditions  of  the  eyst-cm,  or  liy   tliB    administration  of 


VOLUMETRIC    ANALTSIS.  1 

remediea,  or  b;  disease.  Till  vritliia  the  last  few  ycnrn,  tliv  ({tl-iiUii 
practiral  difficultieH  existed  with  rcfurcnco  to  currying  crnL  kiii; 
resf^axt'hes.  The  phjeiciaii  was  not  'ch<:iiii.st  'iwiiii^h  i'l  lin'k-rtiLk 
tbem;  and  the  purt;  uhmnlst,  nut  hiiving  sitflJcii^nt  kinrwli^IgD  ( 
medicine  to  eoable  him  t*  see  the  usv  <ii  bu'jL  iu'iuirit^K,  wa«  nt 
intereEted  in  tbe  matter.  In  practicHj,  it  will,  ]  think,  Im  fiiund  tbii 
all  Eucli  investigations,  if  tiicj-  aru  to  W  if  any  haI  "Wi,  ni'iol  L 
carried  on  b^  a  physician  n'lio  nt  tht  same  time  in  iicfpiaifjti.'d  wit 
chtmisln.  Within  the  last  few  jt-ars,  thp.  j.^j-ja*!  of  vAnmvir'] 
analysis  has  been  intrifduccd,  princijiallj  lij  \'riiii->nvir  l.i'-tjig,  I 
whom  w<!  are  entirely  inde-btcd  for  the  exteli'mt  and  acdirit*'  Jita 
of  estlmatiag  the  urea  ami  chloride  of  »idiiim.  I'lty«icia(is  ni» 
now,  with  very  little  practjot-,  cany  on  these  r-isearch':* ;  and  nim 
a  Eoffideat  Dumber  of  ubservations  hare  het:a  mails  iu  Tari'iiijt  not 
<rf  disease,  tot  iraportABt  facta  will,  no  donbt,  Vj  iMhHaiL  Tliei 
pnacesses  are  not  free  fir.m  err'jr;  bnt  thej  are  «iffid«jitly  atTJint 
for  all  the  reqiiii«mentB  of  ihe  phfsieian  whn  dc^irrsi  tr,  Ich'/w  th 
rdative  Tariatiua  'if  the  principal  sqliMtanaa  in  diffident  caarai,  reLlft 
tlun  to  dPtermine  the  exact  qiutotliv  pracnt  in  a  ip^eti  i<p«'/irften  ti 
snoe;  The  Tolomenrk  proces  1^  at  Icanc,  as  arcnrat^  m  tlic  'i|i 
plans;  and  if  il  be  eartrfnUv  carried  'lat,  with  act«nti'>fi  'o  i-J^titt 
fiau  of  detail,  muct  ia««  sn.  Id  cue:;  in  wi.kh  r*Ty  Anr^rat 
TestltE  are  reqairsd,  I  miia  rdertlie  leawlert'''  ymtAA^  atid  V/rtjel' 
tnatix  <^  dkc  oriiic,  >htj«  nli»  Cvr  all  th«  o-^rr'-^i'^rM  ut  spJvn 
Im,  fcr  an  ordimiy  |«i7p'«>«,  tb>  plan  r^vmiDTi'M  i^ir/w  !im  lovi 

-**»■"*■'  i&CT  perianaag  the  diferent  pr>v7!Mws  m-^oral  rimM,  mh 

««R  MlltjJlJ   kf  BT  friSBd  Wd  lOTflKT  MfMtUt,    In.   V',r>   Pi'.^ 

vhow  crig^nal  papa  «b  Ac  aitiiMt  «m  psMiilmj  ia  tbn  "  /I  ^'At/' 

w« aeenaidr ■CHBR (be pcnfonioa  fl<tkiet««  r«fni7'r4Mr/,wMfii 
■ilk  Oc  wkife  of  tte  jitatjuCT  fmnu  in  « tntMmi,  a  nmjJ^  'aI/i 
hfiw,»eMK^ag  t«  lb  Aeaiai  wfuniattti  if  thn  lirv  Iwfva,  ft>i 
■■■ill  iiriiiliriiiHTii  limiiMiwiIr  >*■» mMMWf. wyy** »V ^^tww 
thy i< BilfhMii  ■■ill  af^,  ta»iQ{ft<ltHiiM(»b«d«btmmA(  tt*kiwrt 
Aac  •»  |MSfiBaae  -ID  pare*  <if  sifpfuvtA  and.  •rrv^lif  '  ^'^  ^A^t*  '• 
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part  of  sulphuric  aciii,  3'05  parts  '-f  chli>riilc;  of  ijarium, — or  for  -Ol 
griimnie='la4  grain  of  sulphuric  ai^id.  ■03Uj  gr. -TJZ  gr.  ef  cbloriiio 
of  barium.  Now,  if  WS  dlssolvo  yO'£  gr.  =  471'()4  grg.  of  chloride  of 
barium,  in  1,000  cubic  ccntiiiiGters  of  water-15,444  grs.,  or  ubont 
IJ  pint,  pvery  cuh.  cent,  containa  "1)305  gr.  =  '47  grs.  of  chlorido  of 
barium;  ami  if  wc  place  ihiti  sulution.  in  a  tube,  graJuatcd  to  cubic 
fenlimeti-n  or  rjraini'j  acd  allow  it  to  tiow  gradually  into  a  solution 
nf  sulphuric  atiii  aft  luii;;  as  wu  get  a  preuipilate,  the  number  of  cub. 
cents.  iiBud  indicates  tlie  quantity  of  •■hU.ride  nf  b'lrium  emplHyed; 
anii  friiin  these  data  ttb  at  once  ascertain  tlie  proportion  cf  sulphuric 
•mill  cQDtaintd  in  the  &dutirin. 

AppAUATua  KKQUittED  Foa  Volcmetrio  Analtbis. 

SB.  Burettes  or  GrHduatad  TuTjee  (PIa.te  VL,  Fig.  31(0- — It 
is  von vgii lent  to  be  [jryvjdiJil.  with  one  or  uiurq  bolding  SO  Cub.  CCUtS., 
and  graduated  to  half  ciib.  cents.  The  lowsr  part  of  the  tube  is 
ilrawn  to  a  small  ciilihre;  and  to  its  cstrcijiity  a  smaJl  pieco  of  glass 
lube,  about  tivo  inches  leng,  is  ciinnected  bj  a  piece  of  Indja-niljbpr 
tube,^j  si>  iMTangcd  tint  it  can  he  comprosKd  at  pleasure  by  a  wire- 
spring',  ju^t  below/,  as  represented  in  the  figure.  When  the  two 
extreraitics  of  tlii.?  sjirin^  arc  pressed  by  tlic  finger  and  thumb,  fluid 
will  flow  down  the  tube;  and.  wlien  thcprepaurc  is  rcnovcil,  the  tube 
is  rendered  inipeirious.  This  little  aj>pajatu3  Korves  the  part  of  a 
stop-cock,  auJ  puaaesses  many  advantageB  over  the  latter.  Caro  must 
be  taken  to  keep  the  tube  perfectly  clean,  and  the  ladia-mbbi'r 
flhonid  he  well  washed  after  every  analysis.  The  apparatus  required 
for  the  vohiuietric  method  uf  analysis  is  represented  in  Pliite  VI., 
Figs.  31,  ^S.  CI,  is  a  glass  jar,  capullc  uf  liolilag  500  C'.C.,  graduated 
to  5  CC.  b,  a  pipette,  griduated  to  hohi  20  C.C.  e,  a  piece  of 
India-rabber  tube  for  the  conveoieiLCe  of  allowing  the  fluid  to  eacane 
very  sb.iwly  wlicn  pressure  is  applied  by  the  finger  iind  thumb,  d,  is 
the  burette,  which  \5  capable  of  holding  50  C.C.,  and  graduated  to 
half  CC.  The  numlcrs  are  not  marked  on  the  tubes  in  th«  Ggure. 
e,  (',  are  small  pieces  of  iviiie  India-rubber  tube  to  hold  tbc  burette  in 
ita  place,  /,  a  small  piece  uf  India-rubber  tube  connecting  the 
extremity  of  the  burette  with  tlie  apout,  and  capable  of  being  com- 
pressed  by  the  spring,  the  form  of  which  is  represented  at  y.  The 
mode  of  using  the  apparatus  is  also  seen  in  this  figure. 
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Th(j  pipette  is  figuTcd  at  ?j,  Fig.  31,  It  is  ranvcnJont  to  he 
fonuBhed  with  one  of  20  C.C.=a(iS-S8  grs.  capacitj",  ons  of  15  C.C. 
=231  -66  giB.,  and  uae  of  10  C.C.  =  154-4-l  gre.  Tlie  Ci/iin-liif^nl  Ohi^f 
jlft^-rt.^wrc,  graduatoil  to  500  C.C,  is  represented  at  ff. 

Tlie  little  appsniitiia  reprMentpJ.  in  Plate  YI.,  Fig.  32,  waa  con- 
structed by  me,  for  the  purpost'  of  filtiriiig  a  little  rf  tliu  Ihiid  from 
the  deposit,  in  oriier  to  gee  if  iD  the  Biilistin.ce  was  pTe[ji])it[Lted. 
FiltenDg-piiper  ia  tii-l  rwmd  tlic  Iowit  extremity,  ii.  By  iiluuBin^ 
tliia  Ticncatli  tte  fluid,  tlio  solution  rises  q^uite  clear  in  tlie  interiorf 
aaJ  may  be  poured  tliroiigh  the  spout,  h,  intn  a  finmll  tcst-tiilifi  kept 
for  tile  pnrprtse.  Tlic  -dryiriiig  rt'preseiits  tho  tiihe  liiilf  tin;  retil  size. 
Itt  estimating  the  quantity  of  sugar,  thia  little  apparatus  will  lie 
found  very  conveuLOiit. 

Beakers,  stirring-rods,  test-paper,  funnels,  and  porcelain  baeins, 
witt  a  tripod  iir  small  retort- Btauil.  witli  a  apirit-laiup  iir  gas-lniup 
and  eiiuill  sand-batU,  are  also  required.* 

The  test-scJutinn  is  poured  intn  tLe  liurette  yt  the  top  till  it  is 
nearly  fiill.  A  beaker  is  then  pluceil  beneatSi  tlic  uriUce,  and  a 
certain  ipiantity  cf  fiuid  allowed  to  How  from  tlie  tubt;  until  the 
upper  surface  reacliea  aero  on  the  scale.  Thy  line  on  the  burette 
should  ahvajs  currespoiid  tn  the;  loivest  part  <\f  the  thiel;  liiu!  at  the 
top  iif  tic*  fluid,  caused  by  tlie  <:apillary  iittraction  of  the  iViUls  of  the 
tulie.  Care  must  be  taken  that  the  part  of  the  tube  bidaw  the  India- 
rabbc  joint  is  alga  r|uite  full  of  fluitL 

It  is  desirable  that  thcpipctws  slumldTje  provided  at  their  upper 
estromity  with  j,  sliurt  piece  of  ludia-ruhher  tube, «',  Fig.  31,  as,  by 
properly-ivp plied  pressure  upon  this  with  the  linger  and  thumb  the 
fluid  may  be  alloived  to  escape  very  gradually, 

36.  Welg-htB  and  USeaeures, — lu  these  directions,.  wtujJits  arc 
expressed  in  grimmos  and  grains,  ami  mrnnuret  in  cubic  centimeters 
and  grains,  so  that  the  ohserrer  may  adopt  cither  as  a  standard  of 
comparison.  I^tbes  gntdii^tod  to  grains  can  easily  bo  obtained,  if 
required.  The  grammes,  gr.,  and  cubic  centimeters,  (.'.C,  heinf; 
always:  placed  before  the  grains,  grs.  Thus,  '01  gr..^'154grg,  is  to 
be  dissolved  jn  10  C-C.=  154  grs,  of  water. 


*  The  apparatus  tertrreil  to  mny  l\e  nttaiTied  of  llrssrs.  Unlock  arii  lEiiyiralili, 
Hsno'cr  Street.  Hannccr  Siitiiirft,  wlin  also  anrply  thft  iKst-oolafioim  reaiiy  griuiiiitiil  i 
aaiot  UBHn.arilOa,Biinljllinu«,  £,C. 
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37.  Eatimatlon  of  Urea  and  CMoridas.— Tho  dett'fffiihatioii  of 

urcaund  chlorides  is  eft'wteJ  by  aolutions  of  ]>ciiitrate  of  mercury 
(HgO.NO').  The  principle  upon  which  the  method  depends  is  this, 
that  (.'WflWnc  gives  a  solulile,  and  tirni  nn  iusijliible,  compound  with 
perfisido  of  mercury  (HgU),  while  cIiloririL^  iiiia  a-  greater  affinity 
for  mercury  thiin  urea  has ;  therefore,  if  pcrnitratc  of  mercury 
(Hg.O.NO")  1)0  added  to  a  Rolution  containing  chlorine  and  urea,  the 
chloriue  will  first  comliine  with  the  mercury,  and  no  prccipitiite  of 
urea  and  mercury  will  take  place  untU  all  the  chlorine  has  "been 
satuiateil;  and  if  we  observe  how  much  of  tho  solutiun  has  l)ceii 
used  before  a  precipitate  takes  place,  we  can  [earn  at  once  the 
(luantlty  of  chbride  present.  I'lie  Toluine  of  the  aolutiou  required 
lor  couipletiiiff  the  precipitation  shows  the  proportion  of  urea,  as  will 
te  cxpla.med  presently.  The  sutiie  sollition,  however,  is  mii  used  for 
both  these  deterii  Lin  all  OTIS,  as,  for  convenience  in  reckoning,  it  is 
better  they  sh.juM  bo  of  diffcient  strength.  In  both  ca«!S,  it  ia 
neceasiry  in  the  first  instance  to  remote  the  phosphates  from  the 
urine.  In  order  to  effuct  thi^,  a.  mis£ur(t  of  1  volume  of  a  cold 
satumted  solution  of  nitrate  of  baryta  (liaO.ITO')  and  2  volumes  of 
saturated  baryta-watiT  (EaO.HO)  must  be  prepared.  This  is  the 
Sanjiii-s'ilutiiiii,. 

DErBBMiNATioN  OF  Dbea  {C-U'Jf'O')- 

3S.  PrepBiration  of  tlie  Solution.— If  jmre  mercury  is  procured, 
71'48  gr.  =  1103'E)3  grs.  arc  dissidved  in  pure  nitric  acid  with  the 
aiil  of  the  hcLi,t  of  a  aind-batb.  "Wlicn  funics  of  nitrous  acid  (KO') 
cease  to  he  evolved,  and  a  drop  of  the  solution  gives  no  preoipitiite 
with  chloride  of  sodium  {NuCl},  it  nuiy  b«  evuporated  on  a,  water- 
bath  ill  the  beaker  in  which  it  haa  heen  prcpired,  to  the  eonsistenca 
of  a  eyrap.  It  is  to  be  ddnteS  to  make  a-  volume  of  1,000  C.C.= 
15444-00  grr;.  or  about  1-J  pints;  a.  few  drops  of  nitric  acid  (NO') 
bein^  added  !L3  often  ii5  the  solution  becomes  turbid.  In  this  way  it 
will  be  made  ctear  again. 

If  the  mercury  of  commerce  is  need,  a  somewhat  larger  quantity 
of  it  is  treated  with  nitric  acid  as  before,  hut  the  procesa  is  stopped 
before  it  is  completely  dissolved:  it  is  allowed  to  cool,  when  crystaJs 
of  proton itratc  of  mercury  (Hg,O.B"0')  will  foini.  The  crystals  are 
thrown  en  a  lUter  and  washed  with  [i  little  nitric  aeiil.    They  arc  to 
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be  boiled  with  nitric  acid,  till  no  more  vapaiirs  of  n.  ..'ons  acid  are 
given  off,  and  no  precipitate  is  produced  if  a  little  is  dropped  into  a 
solutioQ  of  chloride  of  sodium.  By  evaporating  a  solution  to  the 
consiatence  of  a  syrup,  pure  pemitrate  of  mercuiy  (Hg.O.NO*)  Is 
obtained.  This  is  diluted,  but  less  water  added  than  the  solution 
will  probably  require.  The  proportion  of  mercury  it  contains  is 
estimated  either  by  sulphuretted  hydrogen  or  by  potash ;  and  lastly, 
it  is  diluted  so  as  to  contain  772  gr.^il'Oa  grs.  of  peroxide  of 
mercury  (HgO)  in  10  0.0.-154-44  grs. 

I  CO.  =  1544  grs.  of  this  solution,  made  according  to  either  of 
the  above  methods,  indicates  001  gr.=0-154  gr.  of  urea. 

39.  Performance  of  the  Analysis.— In  the  first  place,  40  C.G. 
=617-76  grs.  of  the  urine  are  mixed  with  20  C.C.-308-88  grs.  of 
the  baryta  solution:  the  precipitate  is  filtered,  and  16  C.C.^231.66 
grs.  of  the  filtrate  are  placed  in  a  small  beaker.  These  15  CO.  con- 
tain 10  C.C.  of  urine.  The  burette  is  next  filled  with  the  solution, 
which  is  added  as  long  as  the  precipitate  is  observed  to  increase. 
The  following  test  is  then  applied,  to  ascertain  if  a  sufficient  quantity 
has  been  added.  A  drop  of  the  mixture  is  removed  with  a  glass  rod 
and  placed  on  a  watch-glass.  A  drop  of  a  solution  of  carbonate  of 
soda  (Na-O.CO*)  is  then  placed  near  the  first,  and  the  two  drops  are 
allowed  to  flow  together.  If  they  give  a  white  precipitate,  the  pro- 
cess is  not  yet  finished ;  more  of  the  mercury  solution  must  be  added, 
and  a  drop  tested  as  before,  till  the  two  drops,  when  they  coalesce, 
give  a  yellow  precipitate,  which  shows  an  excess  of  mercury.  A 
second  experiment  may  be  made  to  confirm  the  first ;  and  lastly, 
by  reading  ofi'  the  number  of  the  C.C.  used,  the  quantity  of  urea 
contained  in  the  urine  is  immediately  ascertained.  Still  there  is  a 
correction  to  be  made :  the  first  drops  of  the  solution  which  pro- 
duced DO  precipitate  did  not  combine  with,  and  do  not,  therefore, 
correspond  to,  any  of  the  urea  present.  This  volume  must  he  de- 
ducted, or  about  two  cubic  centimeters  may  always  be  subtracted 
from  the  volume  of  the  test-solution  used. 

DXTERMIKATIOH    OP  CdlOSIDE  OP  SoDIUM   (Na.Cl). 

40.  Preparation  of  the  Solution.— 17-06  gr.  =  263-47  grs.  of 
pure  mercury  arc  dissolved  as  before  described,  and  the  syrup  diluted 
to  a  volume  of  1,000  C.C.=  lo444-00  grs  .  or  about  1|  pints,  as  in  the 


IM>  A^t  '^  '^i;  plic3>'ii  if  ji  I  mill  iiii  if  anfiiiiin  fQgOL&'U^ 
oaA fci^  Bie  imnnr^  autiuiii.  -viLua hat  bmn.  auiiijmi,  m  i^htod 
~M  vutfi  ptn9'im>ifi.  ^luc  D  CCt£m  aur4Biiaat'lMzE.=^$4pK. 

1  fj"  if  SIM  ••lUmiia  uuEwas  p  V 1  E  =  t>t  c-  rf  ahliBiif  of 

W::j:.  renH  j.  r'^^:>'Tt!!z  it^  pbnsp&ans,  ia  k«A  caem  it  b  tu 
bn  T^nuf'cM  iIl:*.  K  I  [nu-i:  ^  Jr>=  lam»  Kbtaam  to  i  punrf  i^ 

•(U-Tiv  v.cu*  <^  tin  'Ama  k-Jtio-'a  t<>  >  fcT  .ipj]«  <f  ilhe  fiihend 

ttft  i*r«.  *ij^/»ft  it  iiiic^ftl  lia;^  i:  si  -^I  fuij  o-auin  l'>  C.C.= 
IW  4i  zn.  '/  rtfiBft  in  it  17%  C.C.-iT"-*r  zts.  nf  the  Duxnn' 
•■^iW  f^  r'^j'jir^  if  ti-STt  Terc  3  joans  of  l«i7»  sutntiRi  t>'  i  parts 
'4  griw ;  iffj  C.*',=  3f»i-%^  gri-  wi^eld  he  tik«ii  if  tiiae  »ere  eqoal 
pMU  ''f  tAijU  Klod'Ai  kni  viae.    Mok  than  tikis  will  bardlj  ever 

E*mi.»Tl'.5   OF   pHOSPBttBIf   AcID. 
TV  MtiMUiffli  'if  Iht  ph'^spbc-iiC  acid   br  tiuS  ptOCeSS  l£  fiOt   k 

(ixart  u  fb*fe  laMt  dcscril*'^  and  rhc  greatert  lare  must  be  taken. 
A  iw.Iritiflri  'if  fj'Sfthloride  '.f  irion  ia  ^dded,  after  the  dnid  to  be  t*st*J 
ii^  fir-t  ti^ii  mixed  with  a  Bolntion  of  ^ceCa.t«  of  soda  and  free 
»j«4iiT  uci'J. 

If  |j'-ri;liioTi'k  (if  irnn  t*  a'Meii  to  a  solution  containing  phos- 
ph'irid  a*;i'I,  a  priwrifiitaUi  of  jihosphate  of  iran.  is  pp^dueed ;  at  the 
nm'i  timn  hviir'iclilf/ri';  acid,  which  would  redissolve  the  phosphates 
i*  W't  fru'  rr'iin  the  ij";r«ih]niride.     In  order  to  preheat  this,  acetate  of 
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soda  is  added  in  the  first  instance ;  the  fiee  hydiMohlonc  acid  dc«om- 
poses  the  acetate  of  soda,  and  acetic  acid  is  set  free,  in  nhich  the 
phosphate  of  iron  is  insoluble. 

42.  Prapar&tion  of  the  Solutions.— I.  SoltitioH  of  rfreKUwidf 
of  Iron — 15656  gr,  =  24024  grs.  of  pure  iron  wire  are  dissolved  in 
pore  hydrochloric  acid,  to  which  a  little  nitric  acid  has  been  added. 
The  solution  is  evaporated  to  dryness  on  a  watiT-hath,  and  tho 
residue  dissolved  in  water  and  diluted  to  l,iliW  C,C.  =  15,444  grs. 
Or  a  solution  of  perch loride  of  iron  of  moderate  strength  is  pn'iuircd. 
The  iron  is  estimated  as  pcroside  bv  adding  aniiiioni:i,  and  tlio 
solution  is  diluted  so  as  to  contain  1-556  gr.  =  241124  grs.  of  iron  in 
1(K)  C.C,=1544"4  grs.  In  preparing  this  solntion,  care  must  bo 
taken  to  avoid  an  excess  of  hydrochloric  acid.  One  C.C.  of  this 
solution  indicates  ■01  gr.  =  '154  grs.  of  phosphoric  acid. 

2.  Solution  of  A'-ffnte  of  Soilu  unit  Acetic  Acr-I.      20  gr, - 
308-88  grs.  of  crystallised  acetate  of  soda,  ore  dissolved  in  U>0  C.C. 
=  1544-4  gr.  of  water,  and   mixed  with  lOt)  C.C.  =  1544-4  grs.   of 
acetic  acid. 

3.  Solution  of  Ferrocyaniile  of  Potasxium.  1  gr.  =  15'44  grs.  of 
ferrocyanide  of  potassium  are  dissolved  in  UK)  C,C.  =  1544-4  grs.  of 
water. 

43.  Performance  of  the  Analysis.— 100  C.C.t=]544-4  grs.  of 
the  urine,  are  mixed  with  10  C.C. -15444  grs.  of  Lhe  solution  of 
acetate  of  soda.  The  whole  is  divided  into  live  parts — <i,  ft,  c,  <l,  e — 
with  a  pipette,  each  part  containing  20  C.C.=  :tori-88  grs.  of  uriiii>. 
The  burette  is  filled  with  the  iron  solution,  and  into  eiioh  of  the 
parts  half  a  C.C.  more  of  the  solution  is  dropped,  beginning  with 
six  half  C.C,  so  that 

'/,  h,  c,il,  e,  contain 
6  7  8  9  10  half  O.C. 

of  the  iron  solution.  They  are  left  for  S — 10  minutes,  then  3  C.C.  - 
46-3  grs.  of  each  are  filtered  into  five  test-tubes  kept  ready  ;  and  tn 
the  filtrates  1  CO.  =  154  grs.  of  the  solution  of  ferrocyanido  of 
potassium  is  added.  If  in  any  of  them  tlic  deep  blue  colour  of 
Prussian  blue  appears,  the  analysis  is  finished,  and  tlu^  re.'iiilt.s  may 
be  confirmed  by  a  second  experiment.  If  the  eobmr  diicw  not 
appear,  five  half  CC  more  must  be  added  to  cacli  ol'  the  parts,  so  tliat 
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a,  i,  c,  tl,  i;  n€w  contain 

II  12  !,■)  14  laliairC.C; 
aad,  aft«r  standing  ng-.iiii,  the  SMue  test  is  applieil.  This  process 
must  "be  repeated  until  tho -loL'p  blue  colmir  is  olitaiaed.  The  con- 
flrmatiiry  analysis  is  Letter  liiHilo  !)y  tnkiu,^  50  C.C.  =  772"2  grS.  of 
urine  JD  each  of  live  beakers,  iiiisiiiig  the  tiaid  in  each  o{  thoni  with 
5C.C.  =  77'22  ^s,  of  the  acelattt  solution,  and  adding  thfl  propor- 
tional nambers  of  half  CO.,  that  are  near  those  itiilicated  by  the 
first  espcrimr^iit.  If,  for  instniici!,  the  culoui-  appcM'od  at  12  lajf 
CO..  there  must  be  added  28,  2D,  ao,  31,  32  half  CO.,  to  the  different 
portiona  of  the  iiTinf. 

44.  Eatiination.  of  the  Earthy  Phosphatea  (f'hnsphntf  of 
Lim4  nml  Mayttcnin). — I'he  (]u;iiititY  of  tjlmsplniric  acid  c-uuibined 
witli  earths  (earthy  pliospbatcs)  nmj  lia  detenoiued  as  fiillowg ; — 
Fiist,  in  one  portion  of  tlio  uriiLP  the  whub  amount  of  phosphoric 
ncid  is  estimated  aa  above;  in  Jiniither  portiim,  the  earthy  pios- 
phat^is  aj-e  ])r-eci[jitatiid  by  a.  little  ammunia,  and  the  phuaplioiic 
acid  in  combination  with  ulkilies  in  the  filtered  fluid  is  volnmetri' 
eallj  determined.  The  JiiTernjicc  between  buth  analyses  indicatea 
tic  quantity  of  plnit(i]boric  acid  comhiiictl  with  the  earths. 

If  the  arine  to  ho  tested  is  alkdine,  and  contains  a  deposit  gf 
earthy  iilios])ha,test,  the  latter  mast  first  he  ilissolved  in  its  little 
hydr-nchluric  a*:id  na  will  take  it  up. 

It  is  important  to  familiarijse  the  eye  ivith  the  tint  of  colour 
olitaineil;  and  care  shoald  be  taken  always  to  ehtaio  the  s&me  tint. 

DETEBMIKAriOS  OF   THE  SlTLPHtraiC   ACFD. 

45.  PreparatioiL  of  tlia  Solution.— A  quantity  of  crystallised 
chloriile  of  harium  is  to  he  powilered,  and  dried  betiveen  folds  of 
"blot tiny-paper.  Of  this,  SO'S  gr.=4rl'U4  grs.  are  tu  be  dissolved  in 
1,000  C.C. =  15444:110  of  diatiiled  water. 

A  dilute  solution  of  suljihate  rrfsoiin  is  aJso  required. 

48.  rerfonnance  of  the  AneayaiB.— 100  C.C.  =  1544'4  grs.  of 
the  urine  are  ptiured  into  a  beaker,  a  little  liydrocblDric  acid  added, 
and  the  whole  placed  on  a  i^unsill  ga.a-d-lia.th,  to  whieh  boat  is  applied. 
When  tho  solution  boils,  the  chloride  of  l)aTium  tost  is  allowed  to 
floT7  in  very  gra-dunHy  us  long  as  tho  piecipilste  is  seen  distinctly  to 
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increase.  The  heat  is  removed,  ani]  the  vessel  allowed  to  stand  still, 
so  that  the  precipitate  may  subside.  Another  drop  or  two  is  then 
added,  and  so  on,  nntil  the  whole  of  the  SO*  is  precipitated.  Much 
time,  however,  ia  saved  by  using  the  little  apparatus  represented  in 
Fig.  32.  A  little  of  the  fluid  is  thus  filtered  clear,  poured  into  a 
test-tube,  and  tested  with  a  drop  from  the  burette ;  this  is  after- 
wards returned  to  the  beaker,  and  more  of  the  test  solution  added, 
if  necessary.  The  operation  is  repeated  until  the  precipitation  is 
complete.  In  order  to  be  sure  that  too  much  of  the  baryta-solution 
has  not  been  added,  a  drop  of  the  clear  fluid  is  added  to  the  solution 
of  sulphate  of  soda  placed  in  a  test-tube.  If  no  precipitate  occurs, 
more  chloride  of  barium  must  be  added ;  if  a  slight  cloudiness  takes 
place,  the  analysis  is  finished ;  but,  if  much  precipitate  is  produced, 
too  largo  a  quantity  of  the  test  has  been  used,  and  the  analysis  must 
be  repeated. 

For  instance,  suppose  27  half-cubic  centimetcrs=2(i8'47  grs. 
have  been  added,  and  there  is  still  a  slight  cloudiness  produced, 
which  no  longer  appears  after  the  addition  of  another  half-cubic 
centimeter=7'722  grs.  of  the  solution,  we  know  that  between  27  and 
28  half-cubic  centimeters  are  required  to  precipitate  the  whole  of 
the  sulphuric  acid  present,  and  100  C.C.- 1544-4  of  urine  contain 
between  'ISS  and  ■14gr.=2'085  and  2"162  grs.  of  mlphueic  avid. 

Deberhinatiob  op  tub  Sooab. 

This  method  is  deduced  from  the  reaction  occurring  when  Trom- 
mer's  test  is  employed  for  testing  for  grape-sugar.  It  is  well  known 
that  grape  or  diabetic  sugar  possesses  the  power  of  reducing  the 
oxide  of  copper  to  the  state  of  yellowish-red  sub-oside. 

47.  Preparation  of  the  Solution.— An  alkaline  solution  of  sul- 
phate of  copper  is  prepared  with  the  aid  of  tartaric  acid  and  potmh. 
The  former  prevents  the  precipitation  of  the  oxide  of  copper  by  the 
potash.  40  gr.  -  617*70  grs.  of  crystallised  sulphate  of  copper,  are 
dissolved  in  about  160  C.C.  =  2471-04  of  water.  Next,  160  gr.= 
247r04  grs.  of  neutral  tartrate  of  potash,  are  to  be  dissolved  in  a 
little  water,  and  from  600  to  700  gr.,  about  !),rjOO  (jn.  of  a  solution 
of  soda  of  1-12  specific  gravity,  are  to  be  mixed  with  it.  Tiie  solu- 
tion of  the  sulphate  of  topper  is  added  gradually,  and  the  (vliolc 
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illluli'il    with    water  to   a  Tfoliime   of  lir)4-4  C.C.  =  17828-5  gri.; 
KiCIl,  -  Ifij'4  5r9.uf  thiftisijluticm  coirespoad  to  "05  gT-='772  jr*. 

4a.  Porformance  ot  the  Analysis,— 10  C.C,  =  154'4  grs.  of  the 
•'•^yyi-r  mAni'vn  a.r«  diluted  with  4(1  (.'.C.=617-r  grs.  of  water,  and 
|i|(iM'(l  ill  ftjiotcc'Iain  dish.  About  liO  C.C.  =  3fl8'8  gr*.  of  the  mine 
iiM'  iltliili'il  iviih  from  ten  to  tw{»iity  tiiiica  their  bulk  nf  wtitiir,  so  as 
|..i  |irnili!iT,  {•■T  instinct,  3W  C-C.  =4n:!;i"2  grs.  This  is  to  "be  ponred 
liihi  l.lu'  hnrpttt,  and  adjiistijd  so  us  to  illl  it  to  the  0°  of  the  scale. 
Thi'  ilisli  with  the  clipper  Eiilntion  is  arranged  on  ti  sand-bath,  plaeei 
tilt  Ji  trii'od  stand,  at  n  cotirciiiciit  ilistanci;  ti'iicath  the  orifice  of  the 
l-uri'llc.  A  fijiirit  or  gas-lamp  ia  aiiidied  until  the  copper  aiilution 
iiliproiidirs  the  Irdliag-judiit,  when  the  urine  is  ii.lliiM'cd  to  flow  ia 
((i'ii.iiii:i1lj.  Tlio  mixture  is  tlit'ii  hoiled  for  iia  iiistiiDtj  and  left  for 
liuir  iin  hi'iir  or  mure,  irlien  the  siilioxidi!  will  have  EiibHidod  to  the 
lower  |iart.  If,  ^fter  the  ik'pusit  has  settk'Jj  thi!  ffldiitiiin  posscESes  a 
Mill'  Liiiffo,  Tvhic-b  is  easklj  detected  against  theTvliity  porcelain,  the 
iiiiidysif  i-^  not  Hiiislied.  Qlore  tirino  is  to  be  addinl,  and  the  mixture 
iiHiiiii  hiiilcil.  This  operation  is  to  be  repcatr^d  as  long  as  anj  onxe- 
ilnci>d  oxide  remains  ic  sulutiun.  Tlie  procL'ss  is  finislied  when  the 
Klli»'rilitt!iLit  fluid  is  colourless.  Tlie  little  SUtring  ippnratus 
il('.>,erihed  in  §  3o,  and  figiirod  in  I'latc  VI.,  Fiir.  32,  may  he  used  as 
Aiiiiii  u.s  the  Eolntion  is  hnijed ;  iind,  if  the  wliolo  of  the  copper  has 
Hul.  li'ca  precipitated,  the  clear  sulation  eshiliits  a  blue  tint.  Thia 
[iiives  lime  in  porfurming  the  aaaljsis-  The  proportion  of  gcgar 
present  in  tlie  urine  is  easily  calcinated. 

Suppose  Si  C.C.=370'fi  ^/.-■.  nf  the  diluted  iirine  have  been 
rcfiiiirod  to  reduce  the  10  O.C.  =  I lii'i  ijr^.  of  the  copp£T  solution, 
t-iicBO  24  C.C. contain  X)0  gr.--772  ;/i's.  of  suy^ir.  Butsince  300  C.C, 
of  the  (liluti;  Holution  contain  onlj  211  G.C.=308'8  grs.  of  the  urine, 
tlie24  L'.L'.  contain  only  I'd  O.C.=  24-7  yrj.  Therefore,  I'lj  C.C.= 
247  lirit.  of  urine  coEtaiu  '05  gr.  =  0772  ijrif.  of  sugar,  or  in  1(K)  C.C. 
=  1,S44  grs.  of  uriue,  yi2  gr.^48'lS  (//■*.  of  sugar  are  preaent 

,',  Tlie  S'liliiln-'trii:  j.roce?".  of  annlvsis  of  tlie  urinary  cftnalituentJ  il 
flcscribnl  (It  |,TCiiter  Ipogtli  in  N'liulKiuer  and  Vdgel'a  ^' AiutlysB  dee  Harm,'' 
anai  bfirig  trimLited  for  the  Syde iiliain  Siicieiy;  and  in  Dr.  Thudichnin'B 
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iS,  'Dvtt's  "Bode  of  determiniiig  Urea> — A  long  stout 
xabe,  12  or  14  inches  in  Itn^iL.  capable  of  hdldiiig  two  aiij  a  half 
caVw  iaiii'i&,  is  ctufcil  aC  vm  «o>].  and  gr>:>aii<l  perftxtlj  sD<>,[h  ai 
the  open  estrvmitr,  idhI  graJiiated  tn  tenths  and  linaiir&ls  of  a. 
catic  inch,  U  if  t^  be  Med  iD<>re  than  a  thirl  fulU  ■>£  oi'rrcarT.  slJ 
aftenrank  a  mKLturetl  iiuaccitr  (frum  a  qaart«i  of  n  lirAclim  to  i. 
djacfam^  vi  ih&  oriDe  poujed  in.  Sexi,  the  tatK  u  eiActlj  £11^ 
with  a  ^hirioD  of  ctLl>t>Tiiuteil  suila  Oiypochl-Diiw  of  joda,  bucIk 
cilorinarK  liia'jr.  cf  the  Dublin  " Phurmamf.tri.i"'..  Care  moat  W 
taken  lo  svniii  adilioz  too  mncli  of  the  «i>iat!6n,  which  most  b^ 
p<;<U^  ID  qoiokJT,  The  rnifite  -jf  the  tabe  i^  in^taa^r  -cuverEj 
■ith  the  thimib:  mreTieil  ooce  or  twice.  lo  mix  the  uiiDe  an  J 
hTjiMfalorit^;  ui-i  plajce-i  beneath  a  ^^orUed  s>lDti:6iL  of  ult  util 
wver  FoiLEuaeil  in  s  cup^  The  mtvstxj  flows  oat,  and  the  iuhitiou 
nf  alt  lik«  iu  ]diw ;  bat,  l«tii^  ntjF^  <iaiie  cha^  iLe  t^iisErore-  >.f 
orine  ud  hypochli.^iite.  the  latter  alwaj?  r^iQaisd  in  die  [qiper  {jart 
irf  A«  tnbft.  The  otiite  13  »Hja  liei^>m{>,«3efL  hohbU^  '.f  ciitro^i^ 
oc^^  snl  coOett  in  tl»  upper  lait  if  the  ta'tie.  Whtn  lifei^.ni' 
pwariiMi  y  eiMfieie,  viucii  s  k&^wa  bj  d/,  midre  fcab(.ks  r/f  ^ 
fcoBg  erUnd,  ^  tiijubk  ojHecieil  if  roii  >.f^  u>i  vtnvMiX  i'A 
tOHpcntize  &kA  pranre. 

pitrtB  rf  a  ealic  ittA  rf  sitr-.ffiia  u  Q/"  F,  aci!  3/  Ear.     [r<  '.f.' 
^laMBt  if  Utt*  lA  <B.  Ok»-'  4/  Cnit^.  f  •rKimtted  hry  Or.  tfitty, 

aa^tr^n^  to  XM^iift  Miti^  ■■*  **^  i*4  'fw*. 

Rsex|siHas  3<^>  3^12 

C^IMb  flia^icrf  ffurct.'  It.^^.  «^  L  f.  U(i   baM&vuw't 

50-  -»>.■'■<;—*»-  ^  rta-rri  KedMd Err  K*arfAM>l  i-.aM  kM 

figvad  ta*£  tW  »^a  linmiii  %f  Om  ffa^  «i«»  l/^  y<.  undO'-vTii; 


SB  davt's  method  of 

with  u.  ciirveJ  tTil>i!  of  piipply,  anJ  another  to-  conduct  away  the  gas 
into  11  griiiiuatcJ  jar  (Fig.  34,  I'liitt)  VL).  a  is  tlio  Bupiily  tulw; 
6,  tho  oTit-kiiding  tube;  i:,  iluiil  remaining  in  corre  of  sapply 
tube;  '/,  mixture  in  bottle;  c,  receiver  to  holJ  ani]  meiisurc  the  gas 
gtncratcJ.  After  the  urlnt  is  puuri'd  in,  tLc  supply  tube  is  washed 
out  with  a  little  waWr.  Of  course,  at  any  time,  more  solution  of 
elilurinateJ  soda  (measiired  quantity)  Oftli  bo  adJ-;"!  tiTough  the 
yuppij-tube.  I  put  into  the  bottle  two  drnchins  of  iiriiK;  or  more, 
adjust  the  □( it-leading  tube  to  the  jar,  and  ptiUf  in,  with  a  pipette,  a 
known  bulk  of  §olution  of  cbloriilD  of  soda.*  This  drives  over,  of 
courSiC,  a  corrcsp(>ni!iiij^  ftriiiiunt  of  aii",  anJ  the  gas  goneratod,  a  fiLT- 
thtT  amount,  so  lliat  in  the  jiirl  Imvc  :m  amount  ntich— the  volume 
of  (loconipusing  fluid=tliQ  gas  generated.  I  ha?o  ascertained  by 
trial  that  no  alt'Cmtioii  i.if  volume  t-LLkes  place  wbcn  air  anil  nitrogen 
are  mixed.  Tbc  lluid  Tcniiiiiiing  in  tbc  curved  supplj-tube  bars  all 
cscapu  of  gM,  and  it  is  porfiiitly  eafy  to  oraptj  thy  bottle  afterwards 
by  simply  invprting  it,  wlieii  the  contents  pour  out  of  the  gaa  escape- 
tube,  fiy  shaking  tLti  bottle  frctjui'otly,  I  can  get  au  ciperiment 
flnisheJ.  in  ahout  aji  hour.'" 

"  In  six  trials  (some  >if  them  being  made  with  a  Btraigbt  tube  of 
supply,  going  to  the  licttoin  of  the  jsir,  instead  of  a  ciirved  one),  1 
obtained  the  following  results : — 

flliservci].  Calculate  4 

(u)  2  graiua.  of  urea  (.-ave  :t-3iJ.n  C.  in.  iastoad  of  3-()f-IU  C.  in.  iir  ■?07    + 

(i)  2           „             ^         a'(J!J73  „  „  3'tl91l  or-0001- 

[c)  \-r,       „             „         'l-'AW  ..  ,.  2-323  or-(H23- 

(<J)  1-3       „             ..         2-1313  .„  ,.  'l-OUT  nr-|276  + 

(<)  2-.5        „             .,         ;f!)4.1fJ  ,.  ,.  'A-m2i  OP  -OI^S?  - 

l/)2          „             „         3-02.5I5  „  „  a-OSia  ar-(t724- 

"Tliese  arc  not  csnct  enough  to  satisfy  mo,  but  I  do  not  see  any 
sour«!  oi  tallaoy  in  the  modo;  asd,  if  io  more  skilful  hands  it  should 
prove  trustworthy,  I  think  it  would  ha-vo  much  to  recommend  it,  on 
the  score  of  facility  iti  jirevioiis  pn-paratipn.  TLe  iiguree  hare  been 
corrected  for  tcinpLTatiixc  aniJ  prcssiire." 

*  "The  afllntion  of  L-hloride  of  nn'lji  uicd  bj  Dr.  Diirr  la  ttiGj^ciL  Md  qhlgr.  of  tDio 
Dublin  '  Fhamwcoptni^'  [  Had  ilmt  it  La  not  fvcry  HTiet-lnifin  that  seirea  [he  purpuae 
well:  wliJit  I  liBTB  HBftd  lutelyhag  hera  miuli)  for  jui:  bj-SIr.  lluHor,  Hiilborn  liars. 
A  frciih  [loladim  (flUercii)  of  cljluiiOc  nf  Itain  acta  rcry  cnerBClii^aUy  iiijJ  ciulclly. 
mui^tL  niciri?  io  thun  the  ^uL  i^d.  clilor.,  but  some  carbonic  aciilid  troncrated  uid  pojaea 
over,  which.  compUcatca  the  piuce»a." 
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5L  Bemlls  of  lileblg's  and  Davy's  Metliods  compared. — 
In  »ine  comparative  experiments  on  Liehig's  and  Davy's  methods, 
Dr.  Handheld  Jones  obtained  the  following  results ; — 

Urine  specific  gravity  1,024,  fiill  coloured — 

By  Liebig,  gave  15920  grains  of  area  per  S  i. 
By  Davy,       „    16-640 

Urine  specific  gravity  1,007,  pale,  clear — 
By  Liebig,  5  i  gave  5'250  grains. 
By  Davy,     !i     „     2-636       „ 

Urine  specific  gravity  1,029,  paleish,  lateritions — 
By  Liebig,  5  i  gave  16-125  grains. 
By  Davy,     Ji     „     17-224      „ 

Urine  specific  gravity  1,018,  albumen,  separated — 
By  Liebig,  5  i  gave  10-500  grains. 
By  Davy,     g  i     „       9-760     „ 

Dr.  Von  Bose  has  also  estimated  the  proportion  of  area  in  the  same 
specimen  of  urine,  hy  the  two  methods.  Ten  cubic  centimeters  of  sii 
diffovnt  specimens  of  urine  gave  the  following  results  ;— 


UtU^i  Wetho^. 

Dary's  orijpnil  Hethoii. 

1  

-3^-5  gr.   . .  . 

-310  IT. 

<> 

-335  _     . . . 

-sso  „ 

3  ...    ., 

. .  .  .        -370   „     . .  . 

-^ff.)  ., 

4    

.  .        -2-2.5   ^     ... 

'if/J  -, 

5      .       . 

..      ..    -247   _     .    . 

■2'! 

1    

, .    . ,     ■0-2IJ  „    . . 

,.      ■2.iZ  .. 

,\  The  apparactu  r^cnired  Pif  the  vnlnniBtrii;  anaijiij  nf  i.rjri':  mar 
obBined  ol'Mesan.  GriSn,  Bnnr.kl  Rr,w,  E.C.1  Me-isfi.  HhiUj'^  and  Hfyr-.iMt, 
3,  Hanover  Scrseii,  V.',  ;   and  at  mow  ifMrati'i;  i-.hftmUu  anii   ph.iiw.pbjral 
initomienl  maken.     Ttie  CTaiiiated  tabes  may  ilan  fn*  t'riXaine.'i  'A  M'un. 
S^retti  mil  Coh  Holtoni  HilL 
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EXAMDJATItlTJ    ASD    F[!E^EIlVi^.TWlK    OF    DeINAI'.T    DEPOSITS.       Coi- 

hdlng  Urine  Jar  Jlkrounfjical  Eiatnination — Period  when 
l/ie  Urine  shvidJ  be  examiiuil — liminval  of  the  Deposit  from 
the  Vessel  cimtauiiug  it — of  Colh-vtitig  a  very  small  qvantitif 
'if  a  JJvpo'iU  from  a  Fhnd — Jlagmfyi/t^  l^'tcen  required  in 
the  lixti in! nation  uf  Crlne — of  the  Chemical  Examination  of 
Uriuarif  Dejjunits — Exuminatiun  of  the  Deposit  in  the  Micros- 
CO^f— ((/■  jtliiciiii/  the  rJfj'osli  in  the  Pixi^^rvatirv  Fluid — 
Rffrar.lire  /'iiwer  of  Ihe  iSteifntm  in  whirii.  Zfepoi-its  are 
•niovnled^^ Media  in  Khich  Urinaria  Deposits  may  be  pre- 
sett:ed — of  iuepi>i<7  the  Deposit  for  subsequf-nt  Inquiries — of 
preeervinfj  Depofitis permaiimitly — Alticiis,  Epiihflium,  Fitngi, 
<ind  VvijetiihlrOroicfhs — Spifrjunlnziiu^—Cmis^—Pnx — Phos- 
phates, Urates,  Blnod  Corpuscles,  Uric  Add,  Ci/sti/ie,  Oxalate 
of  Linic — u)t  preserving  Cr/ftiiaUine  iSubslaiices  which  are 
more  or  less  solubh  in  Wafer.  Of  Exti;aneods  JIatters 
OF  AcciULNTAL  Presekce — Larvfc  of  the  B!uv>-Jiy — Hair — 
Cotton  (iiid  F!<Tr  Fihres — Portions  i>f  FcathiTS — Silh — Fibres 
of  Dmlfrinu  tin  Fluor — Strin.h  O'ramths-^Portiam  af  Tea 
Leaves — Mil!; — Sputum — Epithelium  from  the  Maufk — 
Vvmii. 

ExAMtsATioN  OF  Ukisabi  Deposits. 

The  esamiuiitiyri  of  urinarj  depLisits  is  num  ^  subject  of  euch 
great  iuiporta.iici;,  u.ni  the  a-dvaiitagGs  litrived  from  it  are  so  generalJy 
admittenl,  tllHt  I  awed  scarcely  refgr  to  its  value,  ia  assisting  US  to 
form  a  diagnosis  iu  mauy  ciisea  of  disciisi;.  WilLin  the  last  fifteen  or 
twenty  yoEirs,  tlic  iiiTestigation  of  uriuaty  deposits  has  been  muct 
sirQjilJfiL'tl,  and  tlie  rt'swlt-s  obtuicied  bj  tlie  conjuint  use  of  tbe  microa- 
eo])e  and  uhemii?al  analrsia  "have  hocu  m  aeo-unite  aiid  decided,  that 
the  niituru  of  tlie  {,TL'atCT  EumLer  of  deposits  lias  lieen  definitejy 
detenniiied. 
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"When  the  stadent  commeu-ces  to  examine  nrinAry  deposcta  for  the 
first  time,  he  will  dnultlesa  meet  with  many  difRcul tips ;  and  iuBoma 
fipeomeDS  whicb  he  examines,  he  will  perliapa  dificover  no  Jtrjioait 
what«Terj  whilst  in  eiamining  others,  the  whole  Seld  of  the  njieri* 
Gvpe  is  seen  to  be  occupied  by  sabstiincei)  o-f  various  aha.pcii  anil 
col  Dim,  the  Datnre  of  which  he  trill  be  uDa^blu  to  a^ertain.  Manjr 
flf  thie  sabrtaaccs  whJL'b  lead  to  thisiiifficnlty  haTfolitaincd  mtriiftt* 
into  the  urine  atcidentallj ;  and  the  <>\isencT  should  therefore  be 
irarned  against  mi^takT!^  -ea^ilj  mitde,  which  are  Berioiu,  arid  TliiJ 
Lring  great  discredit  np>m  his  powt-ra  of  otaei-ratif^n.  Portl'iiui  iif 
hair  have  been  miitafcen  for  casts  of  the  lenal  tuVrf:S ;  fUicth-i^Mili-it 
for  cells;  Tegetable  haira  for  nerve  fibrta ;  caats  for  the  \iiM-niut 
membrane  of  the  uriniferuiis  tahts ;  and  manj  »>thfcr  Rnb4ta[ii:;««  of 
extaoeotu  origin,  such  aa  Hnall  portiaai  of  Roodj  &  bre,  fnixt*  i4 
Eemlher^  wool,  eonoii,  ete^  cften  take  the  fnrm  <A  V/ine  r-f  tit': 
arinaij  depina,  and  to  a  cenaia  tiKnt  r^Kmbte  the  drftwinK* 
pitai  of  them  in  their  gcnenl  ippeannce,  m>  ai  lo  inul«x'l  t)>« 
atndcnt  in  hu  inf-Tynf^a,  aad  retard  luj  progrcM  in  iareMisktirfn. 

G2.  Cotkcting-  UroK  ^^r  XicT^«oopic»I  SxwnlaaHoiLf— T.'rifM, 
«liick  ii  to  be  wUdiwiI  ■■>  rttmnaam,  itifjniA  be  wi(I«Kt«f  ia 
LiiiMJilriitilf  ytatHy,  b  4Pda  u  «t>caia  n&tMAt  '.tf  tiie  -Itj^iHA 
tm  1  ■■■JBiliiiw  Eb  sas7  mornxM,  tic  nuvat  «(  wrliMamt, 
n^  fr^  a  fiat  4f  oix^ »  »  ^bU  tkot,  wi^Avc  jp«M  ta/«  m 
talketa^  it  anj  be  almgihgr  fg^  awr.  The  ""— r*  •/  •tr^xk 
fin  xmammei^taaoijtt  wamAaaii  ahn^i  fc«  na^tj' Mt«t 
IWifBae  irii-B|iri  if  At  ii.fimt  mag  be  aonrywrf  »ia  ifcn  mtol 
hoik  <tf  Ae  iai,  »A  «e  mav  Mf  Ae  deyoat  vxKfit*  x  MU,  » 
iHrO,  hdf  the  bA  rf  tfe  H^  ^ 

BoOfaiMel  br  oDTBf  ifmBCM  «r  anae  riUMM  Im  «>4«'^ 

;  if  the  nABeac  m^  iM  tta  wMw  n  f»fnfi4. 

ftsii  aaf  b«  }M«P94  *<  ^Art  Am  wW  Am 

bnn  arf  ttominiMiMif  ^»yttn 

I M  ftii  has  SMfe  if  'AtbtM^qr  ii^M  -, 
that  M«HBitt  f<4#  ^>»w  if  xtiCnBtae  «'f«4M>t  I9  •  (j-tM 

« 
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of  JlcBsiB.  Weisa,  in  the  Strand ;  Mr.  Highky,  TO,  Dean  Street,  W. ; 
Mr.  MEitthti^s,  nea.T  King's  Colkge  HosjiiL&l;  and  other  insLniment 
mAcrs. 

S3.  Period  when  the  TTrlne  abould  He  Eziunteed.— Tn  all  cases 
tlie  nririo  should,  if  pusMMi?,  ho  rsamnicd  ivitJhin  i\  ftw  hours  after 
its  BCCTotion ;  and,  in  manj  infiJanci^,  it  is  importunt  to  institute  a 
second  csaminatiim  iiftur  it  lias  Ijiica  alkiwtU  to  atand  for  twenty- 
four  hours  ur  lunger.  Some  eppeimens  of  urino  pass  into  decom- 
position within  a,  very  Elicit  liiut  afttr  thej  have  esciLpeil  from  the 
bladder  ;  or  tho  urine  may  even  be  lirawn  fmm  the  Idadder  actually 
(iecnmpoacd.  Uailer  thcsf  circumataiicfs,  wc  nhould  cspcet  to -find 
tbe  Jiucrctitm  hijjhly  ilkiilinc,  li:iving  a  strongly  ammoniacal  odour, 
and  coiitnil(ing  crjslaU  cf  trijde  ])hD£])hate|  with  fjraiiulee  of  earthy 
libos-pliatc ;  and  upun  c:iri'fiil!j  focussing,  numerous  viliiiones  miy 
generally  bo  ohsorveJ.  In  other  instarcea,  the  urine  does  not  appear 
to  undergo  decomposition  for  a  cousideralile  jieriod,  anil  may  be 
found  clear,  and  wilhuut  any  depoeit,  even  for  ^vonks  after  it  has 
been  paaaed. 

In  tlioso  eases  in  which  itris  acid  or  aetuhedrnl  cryHtiln  of 
oxnhile  of  lime  are  jiresent,  the  deposit  inereEisea  in  quantity  after 
the  urine  has  stood  for  some  time.  These  salts  are  freijuentlj  not 
to  be  discoTcred  in  urine  immc'^diutulj  after  it  is  passed,  hut  make 
their  appearanoa  in  the  course  of  a  few  hours.  The  deposition  of 
uric  acid  Jcpcud.s  upon  a.  hind  of  aiiiJ  feruientatioa,  wLiuh  has  been 
the  subject  of  some  liuautifiil  luYostigations  by  Scliercr  (§  ll'Q). 

In  order  to  obtain  sotiii: it'll t  of  the  deposit  froai  a  speclEaen 
of  urine  for  microBcopical  eximination,  we  must  place  a  certain 
quantity  of  the  fluid  in  i.  C(inic«l  gliiSS  (§  12} ;  in  which  it  must  bo 
permitted  to  remain  fiir  a  snflicicnt  time  to  allow  the  deposit  to 
Eubs-iJc  into  the  loWer  part. 

&9.  HemovaJ  of  the  Deposit  from  tlie  "Vessel  oontaininB  It. — 
In  order  ti;  remove  the  Jepieit  frum  the  lower  part  of  t-lie  vessel  ia 
which  it  has  subsided,  the  upper  end  uf  the  jiijiiAte  is  to  be  tirmly 
closed  with  the  foreHnger,  the  tube  hting  held  by  the  thumb  and 
middle  finger,  Scxt,  the  lower  extremity  is  to  be  plunged  down  to 
the  bottom  of  the  deposit.  Tlift  foreliager  may  now  he  raised  very 
slightly,  Tint  not  completely  remoTod,  and  a  feAV  drops  of  the  fluid 
ivith  the  deposit  slowly  pass  up  into  the  tube  (Fig.  9,  Tlatc  11.). 
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Whm  a  suffident  qoantity  for  examination  has  entered,  Hie  tare- 
finger  is  again  pressGd  firmly  npon  the  upper  opening,  and  the 
pipette  carefiilly  removed-  A  certain  quantity  of  the  depoat  is 
now  allowed  to  flow  from  the  pipette  on  to  the  glass  elide  or  cell, 
by  gently  raising  the  forefinger  &om  the  top.  It  is  thca  covered 
with  the  thin  glass  cover,  and  subjected  to  examination  in  the 
nsaal  way.  Dr.  Venablea  recommends  that  the  deposit  should  be 
obtuned  by  inverting  a  corked  tube  into  which  the  urine  has  been 
previously  poured.  A  small  quantity  of  the  deposit  adheres  to  the 
cork,  and  may  be  removed  to  a  glass  slide ;  but,  as  a  general  rule, 
the  plan  above  described  will  be  found  efficient. 

66.  Of  Collecting'  a  very  amall  quantity  of  a  Deposit  from  a 
Fluid.— When  the  quantity  of  deposit  is  very  small,  the  following 
plan  will  be  found  of  practical  utility.  After  allowing  the  lower 
part  of  the  fluid  which  has  been  standing,  to  flow  into  the  pipette, 
as  above  described,  and  removing  it  in  the  usual  manner,  the  finger 
is  applied  to  the  opening,  in  order  to  prevent  the  escape  of  fluid 
when  the  upper  orifice  is  opened  by  the  removal  of  the  finger. 
The  upper  opening  is  then  carefully  closed  with  a  piece  of  cork. 
Upon  now  removing  the  finger  from  the  lower  orifice,  the  fluid  will 
not  run  out  A  glass  slide  is  placed  under  the  pipette,  which  is 
allowed  to  rest  upon  it  for  a  short  time.  It  may  be  suspended  with 
a  piece  of  string,  or  supported  by  the  little  retort  stand.  Any 
traces  of  deposit  will  subside  to  the  lower  part  of  the  fluid,  and 
most  of  necessity  be  collected  in  a  small  drop  upon  the  glass  slide, 
which  may  be  removed  and  esamined  in  the  usual  way. 

Another  plan  is  to  place  the  fluid,  with  the  deposit  removed  by 
the  pipette,  in  a  narrow  tube,  closed  at  one  end,  the  bore  of  which 
is  rather  less  than  a  quarter  of  an  inch  in  diameter.  This  may  be 
inverted  on  a  glass  slide,  and  kept  in  this  position  with  a  broad 
elastic  India-rubber  band.  The  deposit,  with  a  drop  or  two  of 
fluid,  will  fall  upon  the  slide,  but  the  escape  of  a  further  quantity 
of  fluid  is  prevented  by  the  nature  of  the  arrangement,  which  will 
be  understood  by  reference  to  Plate  VI.,  Fig.  33. 

66.  TSttgniiying  Powers  reciuired  in  the  Examination  of  the 
Urine.— Urinary  deposits  require  to  be  esamiued  with  difl'erent 
minifying  powers.  The  objectives  most  frequently  used  arc  the 
inch  and  tlie  quarter  of  au  inch.     The  former  maguities  about  40 

c  3 
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diameters  {  k  40) ;  the  latter  from  200  to  220  {  x  200,  "  22i>).  Laige 
erjstals  of  uric  acid  uiiiy  be  rcnilily  disti uguished  by  the  former, 
but  crystals  cf  this  sabatiuiicc  iire  eometioica  ed  minute  that;  it  is 
absolutely  necuss-iry  to  wsi;  Liigli  jiowcrs.  Outohodra  of  oxalate  of 
liiUR  arc  Ircqueutly  so  siaa,]l  tlint  they  caanat  be  seen  vrith  any 
power  lower  t!ian  &  quiirter ;  and,  in  order  to  bring  out  the  farm 
of  the  crystals,  tvtn  hiljlier  object-glasses  tban.  this  are  sometimfiB 
necessary.  Spermatozoa  may  bo  seen  witi  a  quarttir,  but  they  thGn 
appoar  very  minute.  In  these  cases,  an  eighth  of  an  inch,  object-glasa, 
which  niagiiities  about  4(HI  iliiiiiieters  ( i  400).  will  he  of  adTantage. 
Tlie  casts  (tf  the  tubfts,  epithelium,  and  the  groat  majority  of  urinary 
deposits,  can,  however,  be  very  sittisf actor ily  iIcmuEstrateil  with  & 
quarter  of  an  inch  ohjoct-ftlass. 

A  deposit,  th(;  nature  of  whitt  is  douhtfui,  sboulJ  be  subjected 
to  eiaxQinatinn  in  fluida  possessing  different  refractive  powers,  such 
BS  water,  s<Tnin,  mucilage,  t'lyccrint'i  turpentiue,  Canada  balsam,  etc 

S7.  Of  tbe  CbemicaJ  Ilsaiuiiiatiaii  of  Vrluarr  SepoEltSi — la 

the  investigation  uf  those  deposits  wliLch  are  proiio  to  assume  Tery 
Tariou.5  and  widely  different  fonnS,  Such  as  (iric  acid,  it  ^loll  otleu  be 
nece&Siir>'  to  apply  sonic  simple  chemical  tests,  hcfore  thfl  nature  of 
the  suhstanee  under  examination,  can  be  positivelv  ascertained. 

fiupjKisc  fur  iustaiicc,  a  deposit  which  is  fminJ.TipoE  microscopical 
e lamination,  not  to  pessess  any  cliaract eristic  form,  be  suspected  to 
consist  of  nrlc  acid,  or  of  au  alkialiue  urate,  it  is  only  necessaiy  to 
add  a  drop  of  solution  of  potash,  which  would  dissolve  it,  and  then 
escesH  of  acetic  acid,  to  obtain  the  crystals  of  uric  acid  in  their  well- 
kiiDWJi  rhombuidal  firm.  Other  chemical  teste  which  should  be 
considered  neccssiry  m;ij  ha  applied  afttTtvards. 

When  it  is  requisite  to  resort  to  chemical  reagents,  a  drop  of  the 
test-solution  is  to  be  added  to  the  deposit,  ishieh  is  pkrad  in  the 
cell,  or  "upon  the  glass  elide.  The  little  buttles  described  in  §■  34  will 
be  fsiind  most  conTcnient  for  this  purpose-  If  noeessary,  heat  may 
be  applied  to  the  slip  of  glass  by  a  spirit-lamp,  and,  with  a  little 
practice,  the  student  will  soon  be  able  to  peiforiq  a  qualitative 
analysis  of  a  few  drops  of  urine,  or  of  a.  very  small  portion  of  a 
deposit. 

68.   X!x,a.minatioB   of  tlie   ISeposit  in  the  Microacope. The 

drop  of  urine  with  the  deposit  is  to  be  placed  in  a  thin  glass  ee!l,0F 
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in  one  of  the  aniimlcnle  cages  (§  30,  Plate  Y.,  Fig&  24,  26). 
These  instraiueiitG  will  be  found  convenient  for  examining  orinarf 
deposits,  as  a  atratam  of  fluid  of  any  degree  of  thickness  can  be 
very  readily  obtained-  A  simple  form  of  compressorinm  may  be  also 
conveniently  used  for  the  examinatioa  of  urinary  deposits  (Plate  VI., 
Fig.  35). 

Various  part-s  of  the  specimen  are  to  be  bronght  into  the  field 
of  the  microscope.  It  is  better  to  examine  the  object  as  regularly 
as  posable,  commencing  on  one  side,  and  moving  it  up  and  down, 
nntil  the  whole  has  been  traversed.  After  one  specimen  has  been 
examined,  and  the  nature  of  its  contents  noted,  another  may  be 
treated  in  a  similar  manner.  Specimens  should  be  taken  from  the 
deposit  at  different  levels,  for  while  some  deposits  soon  sink  to 
the  bottom,  others  are  buoyed  up,  as  it  were,  either  by  the  small 
quantity  of  mucus  which  the  urine  contains,  as  is  the  case  with 
small  crystals  of  oxalate  of  lime,  or  by  the  floccolent  nature  of  the 
deposit  itself. 

As  each  part  of  the  deposit  is  brought  under  the  field  of  the 
microscope,  the  observer  should  endeavour  to  recognise  every  object 
as  it  passes  "under  his  view.  This,  however,  will  for  some  time  be 
found  a  matter  of  considerable  difficulty,  arising  partly  from  the 
number  of  deposits  which  conmionly  occur  together,  and  partly 
from  the  very  various  forms  which  many  of  these  substances  are 
liable  to  assume,  but  chiedy,  I  believe,  from  the  great  number 
of  substances  of  accidental  presence  which  are  found  in  almost 
every  specimen  of  urine  subjected  to  examination ;  especially  in 
urine  obtained  from  the  wards  of  a  hospital,  upon  which  the  first 
microscopical  observations  are  usually  made.  Accurate  copies 
of  the  different  urinary  deposits,  drawn  on  the  stone  with  the  aid 
of  the  glass  reflector  (§  33),  are  represented  in  the  plates  of  the 
"  Illustrations  of  Urine,  Urinary  Deposits,  ami  OdlcuU." 

I  cannot  too  strongly  recommend  the  observer  to  sketch  the 
appearances  of  the  different  deposits  which  come  under  his  notice. 
He  will  by  so  doing  become  familiar  with  the  characters  of  urinary 
deposits  much  more  quickly  than  if  be  merely  instituted  a  hasty  and 
imperfect  examination.  The  methods  of  obtaining  sketches  of  the 
exact  size  of  the  image  in  the  microscope,  are  described  in  ''How  to 
Work  tcith  the  Microscope^'    (See  also  §  33.) 
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Os   THE  PaEaEsrAnox  np  tTjiTTaiiY  Depobitb   is  Pebvabknt 

Micuitscopic  UBjKCTft. 

A  <lcsirc  hae  bixn  generally  Diprcssiil  thut  a  series  of  the  most 
important  urinary  dppnaita  aliould  1>k  kept  for  sale,  so  that  procti- 
ti'on<;rH  might;  \iavf.  an  ii[j]>ortiLiiity  of  reiiilily  oLtaiuing  named 
specimens,  with  which,  the  <ii.'pasits  that  from  time  to  time  fall 
UDtlcr  nvtiw!  mi5lit  l.w*  c(»ri)|iarcd,  and  their  nature  rocognffiwi 
Persons  wlio  prepire  am!  sell  microscopic  objects  ba^e  experienced 
great  difficulty  in  prysi^rving  iirinary  deiiosits  feitisfjictorily ;  and 
many  epcciniens  wliidi  havo  lici-ti  puTchaspd  haie  betm  found  to 
Ittse  their  characters  after  n  few  months,  and  hs.Te  soon  becoae 
quite  nselcsa  objects.  F«;ling  strongly  the  real  practical  vaJiieof 
prqpiratiuna  of  this  kiml,  it  seems  to  me  very  desirable  that  a  faW 
rules  with  r(;i,'ard  to  tba  preservation  of  urinary  deposits  should  be 
la.id  down  ;  and  I  therefore  prnpose  to  alludo  briefly  to  the  different 
plans  which  1  lia\c  found  to  succeed  best.  I  hope  tbat,  shortly, 
there  will  be  nn  dilticultj  in  olitniniiif;  series  of  well-inounted  and 
illustrative  spec  line  net.'  At  tlu!  s;iiiie  time,  any  oae  attending 
hospital  [ir!icti!!o,  nlio  has  a  little  tim**  at  his  disposal,  can,  ivithont 
mmrlk  trouble,  jirepure  audi  prepanitions  for  LJmst'lf. 

Tbo  different  characters  iif  urinary  deposits  render  nectjBsary 
different  plans  uf  ppewrvation-  U  is,  therefore,  doamhle  to  oon- 
aider  the  nature  of  the  deposit  befort!  ne  attempt  to  preserve  it. 
Some  dcpoHits  nliiy  bc  prCsBrVtd  dry,  Otlcrs  may  be  moimtied  in 
Caiuida  Inrltmn.  A  certLiin  number  exhibit  their  characters  joj 
well-  If  preserve!  in  ijJijth-f'ine,  while  many  can  only  bo  kept  ifl 
certain  aqatousjiuiiti. 

69.^0f  plncine  the  Deposit  In  the  PreHervativB  Fluid. — 
AftlT  the  deposit  hafj.  lii;cii  ailinveJ  to  settle  iii  ji  cciiical  glas^  the 
supcrnitant  fluiil  is  to  he  pmircil  ol5';  and  if  it  is  to  he  mounted  in 
_/?MK.f,  a  (J'lantity  cf  the  yjfeservitive  sohition,  eq^ua.1  in  built  to  the 
urine  and  deposit  that  remain,  is  to  be  added.  After  the  deposit 
has  again  settled,  the  fluid  is  to  be  poured  off  and  replaced  with  an. 
equal  portion  of  fresh  prcservatire  solution.  In  this  way  the 
deposit  is  washed  clean,  and  properly  impregnated  with  the  prfr- 
aervativc  fluid. 

*  Apeaira-eni  cf  uriiiaiy  (leiiDsitg  -inaj  be  olrluiiiBd  of  llBFCrs.  5m\%\i  iidcI  Reck;  CaLe- 
man  SlntU  City;  51r.  Tennanc,  \*9.  Sirmidi  aai  lUr.  Mtttlliews,  lucelcal  inntnunent 
DiiiTierf  Carej  Strett,  Lliictild'a  Idti  Fjtlila- 
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When  prepmtions  are  to  be  preserred  in  i  fluid  medium,  a 
BDuU  shallow  water-tight  cell  is  to  be  nsed.  The  specimen  and  its 
l^esemtiTe  fluid  being  placed  in  the  cell,  the  thin  glass  is  applied, 
and  the  cover  cemented  in  its  place  with  the  aid  of  Brunswick  black 
«r  other  cement  {"Hote  to  Work  vith  (Ac  Mierote^ipf.")  In 
washing  uriaar;'  deposits  prior  t^  mounting  them,  it  is  often  neces- 
sary to  add  some  compound  to  the  water  used  for  this  purpose,  in 
which  they  are  known  to  be  insoluble ;  and  sometimes  it  is  desirable 
to  add  some  substance  to  increase  the  density  of  the  fluid;  for  which 
purpose,  certain  salts,  syrup,  or  glycerine  may  be  employed,  accord- 
ing to  circumstancea  Many  deposits,  although  soluble  to  some 
extent  in  pure  water,  are  quite  insoluble  in  a  weak  acid;  others 
are  insalubte  in  a  weak  alkali  or  in  certain  saline  solutions.  Again, 
it  is  sometimes  desirable  to  separate  certain  substances  in  the 
depodt  from  others,  and  this  may  be  effected  by  special  chemical 
solutions  which  have  the  power  of  acting  on  the  one  and  not  upon 
the  other;  or,  in  cases  where  one  is  more  dense  than  the  other, 
by  agitating  the  deposit  with  water,  and,  after  allowing  time  for 
the  heavier  deposit  to  settle,  pouring  off'  the  lighter  one  into  another 
vessel,  to  subside  there.  From  this,  it  may  bo  collected  in  the 
usual  way. 

60.— TTrlnaiT  Beposits    preserved  aa    Dry  Otiiects.— If  the 

preparation  is  to  be  preserved  as  a  tlnj  ohjirt,  water  is  to  be  added 
in  the  first  place ;  and  a  portion  of  the  deposit,  which  has  thus  hi^en 
carefully  washed,  is  to  be  removed  with  the  aid  of  a  pipette  to  the 
glass  slide,  and  the  fluid  allowed  to  evaporate,  tlic  whole  being 
covered  by  a  bell-jar,  and  placed  over  a  dish  of  strong  sulphuric 
acid.  When  dry,  it  is  to  bo  protected  from  dust  by  a  thin  glass 
cover.  The  glass  cover  is  easily  prevented  from  pressing  upon  the 
preparation  by  interposing  a  thin  piece  of  paper  or  cardboard ;  or  a 
thin  India-rubber  ring,  which  may  be  easily  fised  to  tho  glass  slide 
and  thin  glass  cover,  by  a  little  gum  made  into  a  thick  paste  with 
whiting,  may  be  used. 

61. — Freservation  in  Canada  Balaam. — If  the  specimen  is  to 
be  mounted  in  Canada  huham  or  turpentine,  it  is  to  be  dried  in  the 
manner  just  described,  warmed  slightly,  wetted  with  turpentine  or 
balsam,  and  mounted  with  the  usual  precautious.  {'^Uow  to  Work 
willi  Ute  Microscope") 
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62.  — Ite&B.ctiTe  Power  of  the  M-ediam  in  wliicli  Depoflita 
are  Mounted. — Tkc  !iji[iearii[ice  iif  iiljjects  i[i  the  micriijicopo  dO' 
IWTiJb  Tery  tuiieh  npiin  the  nuc'iiium  in  which  tbey  are  immersed  ; 
and  niiiiiy  structures  are  so  altered  in  tlicir  uhiracter  Ij  different 
iiiiidiii,  that  they  wouM  hardly  t)u  rccognisfil  as  thu  samis  oliJMt.  It 
may  Ijr  said,  geflBrallj,  that  the  darker  tt-o  object,  aud  the  jaore 
dense  its  gtructiiri',  the  higher  sliciilJ  be  the  refractivt  (wwer  of  tlie 
nicdiufii  in  *liich  it  is  miiunteJ — thus  the  darlc-cul cured  urie  acid, 
or  the  thicli  sjihi'ricai  crystals  of  carbonate  uf  linns,  and  tlie  durab- 
bella  o-i'  osalaty  of  Hnie,  eshibit  their  structure  to  tbe  greatest 
advantage  when  mouuteil  In  the  highly  rcfractiag  Cauailn  buh'ioi, 
(IT  in  gf/riHij  mjmi'  or  i/l iji'itUh;  whilo  the  beautifully  transparent 
octohcdra  itf  oxalate  of  lime  wuuld  lie  scarcely  visible  in  these 
media,  and  ri'qiiire  tu  be  mfiimteJ  in  an  aqueous  fluid  wbich  pos- 
Bcsses  a  lower  degree  of  refractive  power.  JEany  of  these  otject^ 
when  mounted  dry,  appear  quite  dark,  and  searcely  exhibit  anj 
fltnicture  at  all,  ia  conseqiionce  uf  the  great  diiftTcueo  in  the 
refracting  power  of  their  Bubstaiio^i,  and  the  nir  by  which  they  ars 
surrounded,  Fruiii  what  has  been  aaiil,  it  will  lie  evident  liow  im- 
portant it  is  to  examine  the  aaime  ohject  in  dilforeat  media — in 
fuct,  it  Isi  quite  impussible  to  form  an  idea  of  tlie  real  Btruetiire  of 
many  specimens,  without  jiroceoiling  in  this  manner.  ["How  to 
WorJt  withthn:  Mkrinci'i'e,^'  p.  fli);  and"2'j'(''  UliirnnvpecitiU  djt-jili- 
calmji  to  Practical  Medk-lne"  second  edition,  §§  74,  69,  and  90.) 

83. — Uedia  in  wM-cb  TTrmaj?  Deposits  may  lie  Freeerved. — 
UriiLiiry  df'iiosits  aiay  be  mounted  in  iiif,  in  turju'ntiJti;  nil^  at 
Oiinwln  Irirktna ;  in  yli/cariiw,  in  iiclal'ine  ami  t/hjueriue,  in  snludon 
/if  neifihiltii  iiiiil  rri'iuilf,  in  ceetaiu  s'lliiu  goluti/ms,  in  urak  spirit, 
and  in  some  other  aqueous  sohtioas,  which  will  be  alluded  to.  The 
gli/cerim'  which  I  use  is  "Prieifs  ptitejil  glj/i'triiu-"  diluted  with 
one  third  part,  or  more,  uf  water.  In  making  more  dilute  solutions 
of  glyc<:rin[^|  it  is  well  to  employ  camphor  water,  as  this  preventi 
the  formation  of  fungi,  ilany  urinary  deposits  may  be  preserved 
in  strong  glycerine,  if  care  he  taken  to  inerease  the  density  of  the 
solution  gm-dua-lly,  and  euiTicieiit  tiiue  lie  allowed  for  the  deposit  to 
he  thuroughly  permeated  with  the  ftuid.  The  best  plan  is  to  add 
a  little  glycerine  to  the  dypusit  which  Las  been  allowed  to  collect 
in  the  coaital  glass.     After  the  deposit  has  settled,  pour  off  the 
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snpeniataiit  fluid  and  add  fresh  glycerine.  K«pe&t  the  same  process 
two  or  three  times.  I  have  kept  specimens  preserved  in  stroDg 
gljterine  for 'ten  years  with  very  slight  change;  and  probably  they 
will  retain  their  character  for  a  much  longer  time  than  thisL 

The  composition  of  the  naphtha  and  ereasote  fluid,  above  re- 
ferred to,  is  as  follows : — 

Solution  of  Naphtha  and  Creosote. 

Creaaote   3  drachms. 

Wood  naphtha 6  onnces. 

Distilled  water     64  ounces. 

Chalk,  aa  much  as  may  be  necessary. 

Mix  first  the  naphtha  and  ereasote,  then  add  as  much  prepared 
chalk  as  may  be  sufficient  to  form  a  smooth  thick  paste ;  afterwards 
add,  very  gradually,  a  small  quantity  of  the  water,  which  must  be 
well  mixed  with  the  other  ingredients  in  a  mortar.  Add  two  or 
three  sm^I  lumps  of  camphor,  and  allow  the  mixture  to  stand  in  a 
lightly  covered  vessel  for  a  fortnight  or  three  weeks,  with  occasional 
stirring.  The  almost  clear  supernatant  fluid  may  then  be  poured 
off  and  filtered,  if  necessary.  It  should  be  kept  in  well  corked  or 
8to|^red  bottles. 

64.  Of  keeping  the  Urinary  Deposit  fbr  Bulwaqueiit  Inqni- 
ries.^ — In  eases  where  it  is  desirable  to  retain  a  certain  quantity  of 
the  deposit  in  the  preservative  solution  for  subsequent  examination, 
or  for  the  purpose  of  making  more  preparations,  it  should  be  kept  in 
a  small  glass  tube,  with  a  tight-fitting  cork,  and  carefully  labelled. 
Most  urinary  deposits  may  be  kept  for  a  longer  time  in  this  manner 
than  if  mounted  in  thin  cells.  I  propose  now  to  describe  briefly  the 
various  plans  adapted  for  the  preservation  of  urinary  deposits  which 
I  have  found  to  succeed  best 

Pbebebtatioh  of  Special  Deposits. 

65.  Kudos. — It  is  very  diflicult  to  preserve  the  character  of  the 
so-called  "mucus  corpuscles,"  or  imperfectly  formed  epithelial  cells, 
nnclei,  and  granules,  which  constitute  the  slight  floccnlent  deposit 
met  with  in  healthy  urine,  and  termed  "mucus."  The  naphtha  and 
ereasote  solution  is  best  adapted  for  the  purpose,  and  it  is  desirable  to 
place  the  specimen  in  a  cell  about  the  twentieth  of  an  inch  in  depth. 

c  5 
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ee.  Epitli6liaift.—Tliei[ifiprpntv3rictiG3  of  epithelium  cinien^y 
preserved,  althoiif:!!,  after  the  lapse  of  aomo  tinm,  ininut«  oil  glubulta 
make  their  appenranen  in  tlnjni.  Tlioy  may  1m!  kept  in  naplitha  and 
fc-reasote  tiuici,  to  which  onc-fourtb  cf  its  bulk  of  gljcerinc  hiu  been 
added.  It  is  well  to  put  up  specimens  of  epithelium  from  the 
urethra,  bladder,  ureter,  and  pelTia  of  the  kidney,  rftmdved  fcQia  the 
organs  iif  n.  ht-althy  mmi  who  has  tcon  killed.  acdi!cn tally.  They 
should  bo  munnted  in  Terj-  thin  celh.  SpocilBCIlS  iif  the  opitheliiun 
from  the  vagina,  which  cau  generally  bo  obtaiaed  from  the  urine  of 
females,  AoHld  also  be  preserved, 

67-  Ve^table  Grswths:  Ptm^.— I  have  found  that  fungi  may 
he  preserved  most  satisfactorily  in  glycerincv  for  although  they  appear 
somewhat  wore  tratiPparait  in  this  Hiiid  than  in  urine,  they  preserve 
their  general  chararfcr  lictter  than.  Tvhcn  iijimerscd  in  other  preser- 
vative fiuids.  Ifc  is  necessary  to  add  weak  glycerine  in  ths  first 
instance,  and  to  increase  the  strength  gniiiuiilly,  otherwise  the  fungi 
hccoKie  collapsed,  owing  to  the  great  density  of  the  strong  solution, 
Asohitirio  wmpi,"'acd  ff  equal  parts  uf  water  ami  I'rice's  glycerine  is 
aulliciently  strung  to  preserve  fnn^.  I  have  not  been  able  to  preserve 
specimens  of  surcitia?  whiiih  I  ha.Ve  met  with  on  two  or  three  O'Ccasiong 
in  the  urine,  probably  in  consequence  of  their  <:3tremc  ddieacy.  The 
sarciiiH!  which  are  from  time  to  time  met  ivith  in  yomit  keep  per- 
fectly well,  and  preserve  their  recent  characters  In  glyceriue. 

68.  Spermatoaoa  are  sometimes  mntinted  in  the  dry  way;  but 
although  their  general  fiirm  is  pregervod,  their  reiractive  power  and 
transparent  appearance  are  so  ililTcront  from  what  is  observed  vfhen 
they  a.Tc  iratiieTscd  in  urine,  that  little  is  gaineil  from  sn-eh  i)repa,ra- 
tiong.  S])erm.atOKoa  keep  very  well  in  glycerine,  although  they 
appear  rather  more  faint  t!ian  in  an  aqtiecus  fluid.  They  should  be 
examined  with  the  cvjhih  of  an  inch  olijivt-^Inss  (x  nhuut  400);  bnt 
when  the  eye  of  the  observer  hue  become  familiar  with  the  general 
appearances,  they  may  he  readily  recognised  ivitli  a.  i^TiaTter  of  an 
inch  ohjecE-glaes  ( x  ahout  200). 

69,  Caets. — It  is  not  liiiTiciilt  to  preserve  the  chaifacter  of  so^me 
varieties,  of  casts.  Tlie  transparent  casts  often  become  covered  with 
mimcrous  minute  granules  and  nil  glohules,  and  thciroharaeterffiucli 
altered,    (iniiiular  ca^ts  and  epitUelLd  casta  often  keep  very  well  in 
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tlie  naphtha  and  aeasote  solution;  bat  altogether  I  prefer  ^ycerine, 
with  one-third  part  of  water.  Althoogfa,  in  man;  instances,  the  cells 
the;  contain  are  altered,  and  oil  globules  appear  mnch  more  trans- 
parent than  when  in  urine,  ttm  alteration  in  character  may  be  easi  j 
allowed  for.  The  specimens  in  glycerine,  of  coarse,  keep  admirabW. 
I  have  some  specimens  of  large  waxy  casta  and  epithelial  casts  which 
hare  been  kept  in  tbe  naphtha  and  creasote  solution  for  upwards  of 
seven  years,  and  still  preserve  their  characters  welL  Some  casts  may 
also  be  preserved  in  gelatine  and  glycerine,  care  being  taken  that  tbe 
mixture  is  not  made  too  hot.  Casts  may  be  coloured  slightly  with 
an  ammoniacal  solutiMi  of  carmine,  and  preserved  in  glycerine.  The 
Tery  transpio^nt  casts,  which  are  hardly  visible  under  ordinary  cir- 
cumstances, can  thus  be  demonstrated  Tery  clearly  and  preserved. 
Any  nuclei  in  the  cast  are  intensely  coloured  by  the  carmine. 

70.  Ptia. — Recent  specimens  of  pus  may  be  so  readily  obtained 
that  it  is  hardly  necessary  to  attempt  to  preserve  tbe  corpuscles 
permanently.  Their  characters  alter  so  much  in  all  the  aqueous 
preservative  fiuids  that  I  have  tried,  that  after  they  have  been 
put  up  for  some  time,  it  would  be  difficult  to  recognise  tbe  nature 
of  the  preparation,  i  have,  however,  succeeded  in  preserving  some 
specimens  of  pus  in  glycerine  by  observing  the  precautions  mentioned 
in  §  63,  Cancer  cells,  which  are  sometimes  found  in  verj-  large 
quantities  in  the  urine  in  cases  of  cancer  of  the  bladder,  may  be 
preserved  in  the  same  manner.  I  have  several  specimens  which 
have  been  mounted  for  five  or  six  years. 

71.  PhoBpliates. — The  phosphate  of  lime,  in  its  amorphous  form, 
in  globules,  and  minute  dumb-bells,  is  easily  preserved  in  weak 
spirit,  naphtha  and  creasote  fluid,  or  glycerine ;  but  the  cliaracter  of 
the  crystals  of  the  triple  or  ammonia co- ma giiesian  phosphate  could 
not  be  retained  in  this  solution.  As  is  well  kuowii,  this  salt  is  quite 
insoluble  in  solutions  of  ammoniacal  salts,  and  these  make  the  best 
preservative  solutions  for  it.  Crystals  of  triple  phosphate  may  be 
kept  for  any  length  of  time,  with  their  smooth  surfaces  and  their 
lustre  unimpaired,  in  distilled  water,  to  ivhioh  :t  little  chloride  of 
ammonium  has  been  added,  Phosphate  of  lime  and  the  stclhir  I'onu 
of  triple  phosphate  may  be  dried  carefully,  and  mounted  in  Canada 
balsam ;  but,  of  course,  the  appearance  of  the  crystals  is  a  good  deal 
altered. 


:II>=^ 


36  PKESEKVAnos  or 

72.  Urates.^  As  tte  urates  arc  bo  commonly  met  iritli,  and  as  they 
are  geoRrallj  depositeii  in  ilie  furiii  flf  i^diiulca,  there  is  Ec;ira'ly  any 
nL'(!d  of  mounting  them  as  ]>crmaneat  obji.'Cts.  If  desired,  how&ver, 
deprisits  of  tLis  tind  niaj  be  preserreil  lij  uddLng  a  little  uaphlba 
ami  crtasotc  fluid  to  tliu  dujiosit,  wLich  Blioiild  bo  l(jfl  in  it.  fur  a 
coaaidcrable  time  before  it  is  put  up,  Urates  wbich  cryBtalliite  in 
sDiall  spUerical  masses,  aa  often,  occur  in  the  urine  of  children,  and 
mory  rarelj  in  irrflgular  lirancb;,'il  proccBHCS,  luuy  be  prt-fierved  very 
wpH  in  Canida  halBam,  or,  if  preferred^  tbej  may  be  kept  in  the 
naphtha  and  crcaeoto  Quid. 

73.  Blood  CorpiiHcles  become  more  or  lees  aJtercd  in  most 
preservative  tiuid,^,  I  think  that  thoue  whici  I  Lave  uiouiitt'd  in 
glycerine  (one  piirt  water  to  three  parts  of  glycerine)  hare  undiSi- 
ganc  the  least  change. 

74.  TTrio  Acid  OryetBiH  Lire  ejiBily  preserved  as  permanent 
objects.  The  usual  pbin  is  ki  mount  thcni  ia  Canada  balsam.  They 
Ehould  be  wasTied,  in  the  first  instance,  irith  a  little  water,  to  which 
a  few  drops  of  acetic  acid  havn;  been  added.  ^\li-cn  prettj  clean, 
they  may  be  plac?cd  upon  a  glass  slide,  with  the  aid  of  a  pipette, 
and  the  greater  unantitj  of  tbu  fluid  absorbed  witli  a  email  pices 
of  hifjuJous  pajier.  After  the  cryetals  liaTB  "been  properly  arranged 
on  th<i  slide  with  a  needle,  they  may  bt;  dried,  by  e^sposure  under  a 
beU  JB.r  over  a  dish  containing  sulphuric  acid.  When  quite  dry, 
they  may  be  moistwiiod  witL  a  drop  of  turpentine,  and  mounttd  in 
Canada  lialsani.  In  this  operation,  a  very  slight  heat  should  be 
employed,  otherwise  the  crystals- will  btcnmc  cmekcJ  iu  all  direc- 
lionJi,  and  more  or  less  opai]ur.  Uric  acid  crystals,  as  a  general  rule, 
do  ijot  leep  well  in  glyeeritie.  In  ca.sefi  Tvliefe  \\'<i  wL^ll  to  preaerve 
other  snijstanees  in  the  deposit  as  well  as  uric  aeid  crystals,  the 
naphtha  and  creasotc  fiuid  will  be  found  ti  answer  vei^  well,  1 
haie  some  prepantiona  mounted  in  tliis  manner,  which  were  put  up 
Fix  or  Mven  years  ago. 

7B.  Cystine-^Crratala  of  cystine  may  be  preeerred  in  Canada 
lialsam,  the  sa.mc  earc  being  taken  in  mounting  them  as  mentioned 
under  uric  acid,  or  they  may  be  kept  Very  well  in  <listill<;d  wattT,  or 
in  the  miphtha  and  crea.sot«  fluid,  to  which  a  little  acetic  acid  lias 
boon  added. 
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78.  Oxal&te  of  Lime.— Both  the  octohedra  and  dumb-tells  m: 
be  preserved  for  many  years  in  the  naphtha  and  creasote  solution  aJ 
also  in  glycerine.  The  octohedra  look  vei?  transparent  in  the  latt 
fluid.  The  dumb-bells  may  also  be  mounted  in  Canada  balsam, 
which  medium  the  octohedra  are  almost  invisible.  When  requin 
for  polariring,  these  and  other  crystals  should  be  put  up  in  balsam 

Tl'  On  Freservlns  Crystsllliie    Compounds  obtained  fro 

TTrlno.— It  is  exceedingly  difficult  to  preserve  many  of  the  crystallii 
substances  obtained  from  urine  in  a  moist  state;  but  several  of  the 
form  heantiM  microscopic  objects  when  carefully  dried.  Ure 
nitrate  of  urea,  oxalate  of  urea,  creatine,  creatinine,  alloxan,  hippw 
acid,  murexid,  and  many  others,  may  be  kept  as  permanent  objec 
in  this  manner.  In  order  to  prepare  them,  it  is  better  to  can 
them  to  crystallize  upon  a  glass  slide ;  allow  the  mother  liquor 
drain  off,  and  immediately  place  the  slide  under  a  bell-jar  ov 
sulphuric  acid.  Sometimes  the  crystals  may  be  made  in  a  sm: 
evaporating  basin,  and  when  drained  and  dried,  a  portion  of  the 
may  be  removed  to  a  glass  cell,  and  covered  nith  a  piece  of  tb 
glass  to  exclude  the  dust.  Many  crystals  may  be  examined  ai 
preserved  for  a  considerable  time  in  their  own  mother  liquor,  esp 
daily  when  they  are  very  slightly  soluble  in  fluid ;  but,  as  a  genei 
rule,  this  plan  does  not  answer  very  satisfactorily,  for,  independent 
of  the  escape  of  the  fluid  from  the  edges  of  the  cell,  a  few  of  tl 
laigest  crystals  grow  still  larger  at  the  expense  of  the  smaller  ont 
and  the  beauty  of  the  specimen  is  destroyed.  The  different  forms 
these  crystals,  as  they  appear  in  the  microscope,  are  given  in  tl 
"Illustrations  of  Urine,  Urinary  Deposits,  and  Calculi,"  "Urint 
Plates  I.  to  IX.;  see  also  "The  Microscope  in  its  Application 
Practical  Medicine,"  chap,  ix^  p.  292. 

Of  Extraneods  Matters. 

7S.  Importonoe  of  recognising  Eztraneoua  Uattera. — In  tl 

microscopical  examination  of  urinary  deposits,  the  observer  ofti 
meets  with  substances  the  nature  and  origin  of  which  he  cann 
readily  determine.  This  is  due,  in  many  instances,  to  the  presen 
of  bodies  which  have  fallen  in  accidentally,  or  which  have  bei 
placed  in  the  urine  for  the  express  purpose  of  deceiving  the  pra 
titioucr.    The  importance  of  recognising  matters  of  an  extraneo 
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origin  aaii  acarei'lj  lie  eufficientlj  ilivelt  upr.in,  for  until  the  eye 
becomes  familiiir  witli  tUti  diaraetcra  of  thtBts  substances,  it  will 
obyiouslj  be  ijuitL'  impossible  to  derive  sudi  infuriua^tioa  frvm  a 
microscojiiciil  txarairiaticii  of  tbe  iiritm  us  will  enable  tlie  observer 
to  distinguisih.  betireeji  those  bndics,  wboEC  ]>rcseace  detLOt€S  the 
existence  of  certain  iriurbid  conditiinis,  and  ct>rtain  mattexs  which 
have  JLOcidentnllj  found  al^c(.'as,  which,  clinicallj  sptuking,  Biay  be 
entirely  disregarded.  Praeiitidiicra  whd  use  the  microsetipe  for 
investigating  the  nature  of  Tiriiiaty  depoaits,  iTill  derive  ntiTantiige 
from  BiihJL^ating  many  cf  the  substances  referred  to  separately  to 
microscopical  ts  ami  nation,  so  thut  when  mut  with  in  tbo  urino,  their 
nature  may  bo  at  imco  recognised.  As  nnnst  of  the  uuiicrmentioned 
substances  arc  reitdily  wlitained  and  eusily  siibjectud  to  a sam illation, 
a.  brief  notice  of  thair  character  "will  hi;  s-uilieieul.  Att-ention  should 
lie  especially  ilirteted  to  the  liict  of  ihc  frenineiit  (kccurronce  of  ma.ny 
of  thcsR  cstianfMua  sulista,iiecs  in  urine,  and  the  oiaervel  should. 
pirticitlLirlj  witice  those  characters  in  ivliich  they  rEsenililc  any 
iiisolahlc  substance  derived  from  the  bkJdcr  or  kidaey,  or  depogited 
from  Ihe  mine. 

The  fullowing  are  some  of  the  most  iraptirtant  of  these  estraneouB 
matters  ivbieli  have  fallen  under  my  own  notice  : — 

Human  hair.  KillE. 

CaA's  liair.  Oily  matter, 

Blanliet  liair.  Potato  sta.rch. 

Woiated.  Wheat  starch. 

Wool,  Eice  starch. 

Cotton  and  flax  fltiTes,  Tbs.  leaves. 

Bplinters  of  wpfld.  Bread  HtWftbS. 

FartiDns  of  featlierB.  Cli&lk. 

Filires  of  silk.  Sand. 

The  microscopies]  appea-raECGS  of  Bome  of  these  substances  are  giren 
in  Pkte  VIJI.,  Figs.  36,  37,  and.  Sti,  see  also  Pliites  L,  IL,  and  III., 
Figs,  1  tu  16,  of  the  "  lUintraliimn  of  Urirw,  Urinury  Bi-})imU  and 
Oaivuli,"  It  wuiild  hardly  be  Itclieyod  what  curiuus  and  uncspect«d 
substances  are  sometimes  ibuiid  in  the  uriiuiTy  secretion.  Some 
timti  since,  a  specimeu  of  urine  vma  sent  fcr  csamiuatioa,  which 
contained  severji  wliito  hudies,  about  half-an-iiieh  iu  length,  like 
ma£fi?(itS.     Udoil  mioTosconica.]  esaniination.  I  found  that  these  con.. 
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tained  tracbeee,  and  they  ultimately  proved  to  be  larva  of  ik«  blowfly, 
although  it  had  been  stoatly  affirmed  that  they  had  been  passed  by 
the  patient  from  his  bladder. 

79.  S«Bquioxict«  of  Iron. — A  few  years  ^o,  Dr.  Stewart  in- 
formed me  that  a  man  had  brought  some  urine  to  him  for  examination, 
with  a  thick,  brick-red  deposit,  which  was  analysed  by  Mr.  Taylor, 
and  proved  to  consist  of  aesquioiide  of  iron.  The  nrine  containing 
this  deposit,  was  of  specific  grayity  1-011;  and  upon  the  addition  of 
ammonia,  a  brown  flocculent  precipitate  (hydiated  sesquioside  of 
iron)  was  thrown  down.  Dr.  Stewart  tells  me,  that  a  considerable 
quantity  of  the  powder  (jeweller's  rouge,  or  sesquioxide  of  iron) 
remiuned  suspended  in  the  urine  after  it  bad  stood  for  many  hours, 
and  that  the  fluid  was  stil!  turbid  after  having  been  passed  through 
a  double  filter.  The  man  who  brought  this  urine  has  been  endea- 
vouring for  some  time  to  impose  upon  different  hospital  physicians. 

80.  Hair  of  various  kinds  is  very  frequently  found  amongst 
urinary  deposits,  but,  as  its  microscopical  appearance  is  so  well  known, 
it  is  not  necessary  tfl  enter  inte  a  description  of  the  characters  by 
which  it  may  be  distinguished.  The  varieties  of  hair  most  commonly 
found  are  human  hair,  blanket  hair,  and  cat's  hair.  Not  unfrcqucntly 
portions  of  coloured  worsted  will  be  met  with ;  but  the  colour  alone 
will  often  remove  any  doubts  with  reference  to  the  nature  of  the 
substance.  Portions  of  human  hair  are  sometimes  liable  to  be 
mistaken  for  transparent  casts  of  the  uriniferous  tubes,  which  are 
quite  destitute  of  epithelium  or  granular  matter,  and  which  present 
throughout  a  homogeneous  appearance.  The  central  canal,  with  the 
medullary  cells  within  it,  in  many  cases,  will  be  sufficient  to  dis- 
tinguish the  bair  from  every  other  substance  likely  to  be  mistaken 
for  it  (Plate  VII.,  Fig.  38rt) ;  but  sometimes  this  cannot  be  clearly 
made  out,  and  the  marks  on  the  surface  may  be  indistinct ;  when 
attention  must  be  directed  to  its  refracting  power,  we!!  defined 
smooth  outline,  and  also  to  the  sharply  truncated  or  fibrous  ends,  or 
to  its  dilated  club-shaped  extremity  in  the  case  of  tbo  hair-bulb.  In 
the  latter  points,  small  porciotis  of  hair  will  be  found  to  differ  from 
the  cast,  for  this  latter  does  not  refract  so  strongly;  the  lines  on  each 
side  are  delicate,  but  well  defined,  and  the  ends  arc  seldom  broken  so 
abruptly  as  in  the  case  of  the  hair.  Cat's  hair  (Fig.  SSIi)  can  searcely 
be  mistaken  for  any  urinary  deposit  with  which  I  am  acquainted, 
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and  its  tntiSYeTse  minrkiDgs  will  gcrve  at  itiicc  to  diatinguish  it  witti 
CHrtuiutj.     ["IHicslTuliunK,"  PUtu  1,  Figs.  1,  2,  3.) 

SI,  Cotton  and  Flax  Fibrpa  are  veiy  oft^n  found  in  urLne  {Fig. 
38  '/,  r).  WhtE  broken  uff  in  scry  short  pieces,  tliej  miiy  be  mis- 
taken for  casts ;  tint  tin?  tliitt<?netl  bands  of  tha  former  (c),  and  the 
ainictvliiit  atriiiled  fibres  of  the  liittcr  (</),  will  generally  I*  found 
suffidcHtly  clianeteriitio.  C'/fluid-afto/w," Plata  III,  Fig.  16;  Plate 
I.,  Fig.  4.) 

82.  Portions  of  Feathers  art!  often  tlet«:tod  in  urinary  deposits 
upon  QiitTOSi;"!!!!;*]  tSuniination,  and  arc  d\.'rivtd,  lio  dtiufit,  from  tljg 
bed  or  jiillow  (Fig.  Zfig).  The  hrarclieii  character  of  the  fmgmenta 
will  always  eiluMiJ  the  observer  to  recognise  thenl  iritll  certainty. 
i"llluglnUims"  Flate  III.,  Fig.  14.) 

83,  Piecea  of  Silfc  are  nfit  uiifrcf|  lie  fitly  pTeseTit,  hut  these  ctm 
scuTcelj  Ik;  mistuken  lor  any  substance  derived  from  the  kidney, 
Tlicif  siuiieth  glifit(?iiiiig  a.]ipcaT-aiict  aud  small  diara&tfr,  at  once 
distinguish  them  from  sniull  portions  of  urinary  casts,  ajid  their  dear 
outline  and  regular  size  from  sliieds  of  mucua,  &c. 

64..  FibrBH  of  Deal  from  tlao  Floor.^Of  all  the  estrancoaa 
matters  likuly  tu  ho  ni<jt  with  in  urii<i!  anist  adeiilatod  to  deceive  the 
eye  of  the  obscTver,  none  arc,  more  piiKzliug  than  the  short  pieces  of 
single  fibres  of  Anol  (I'late  Tll^  Fig.  3G).  In  hospitals,  where  the 
floor  is  uncovered,  and  frcqucntly  swcjit,  portiona  iif  tlic  fibres  of  the 
wood  are  iletaehed,  and  being  iight,  wry  rt'udiLy  find  their  way  into 
any  Tassel  whieh  may  bo  near.  In  fact,  these  fihrcs  enter  largely 
iuto  the  composition  uf  the  dust  whith  is  swept  up.  I  was  familiar 
with  tic  appearance  of  thcac  bodies  for  a  long  time  before  I  ascer- 
tained their  niLtiire;  fu-r,althougli  the  peculiiir  character  of  cdEiferoua 
wood  is  sufficiently  well  niarkeii,  when  only  Tcry  smuW  portions  are 
presect,  and  in  &  situation  iu  which  they  would  scarcely  be  expected 
to  be  met  with,  their  iiatAire  may  not  bo  so  casiEy  made  out,  Often 
only  two  or  tlir(;o  pores  may  be  seen,  and  uot  unfrcqueiitly  these  are 
less  regular  than  usual,  in  which  case  they  may  he  easily  raistaien 
for  a  acaall  portiun  of  a  ciLst  with  two  or  tlirce  cells  of  epithetium 
contained  within  it.  I  have  very  frequently  met  with  tiieso  fibres 
amongst  tlie  deposit  of  raj'ious  ^pcciiuciis  of  uciuQ  whicli  barre  beeD 
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fm^"  nxe  m^  Fie.  1a. 

dy>Ml»,«Dd  mitti  nan  sKAn  ivlyeOBl  «»  ■iuMnyiil  oa- 
nnlMK;  viiiDT  Aar  ytj^ae  k  K(ai!a^»  In  hnr  tiiMiJiii  i 
of  Btwdi  baw  ifi^  te^  «Ue4  6r  |i»ipii.>  wF  iteefoim-    Thar 

traenaran  bsj  W  fece»gt^  twhg"  ty  thtg  ^""""t  WTgwd 
iaio  a  jellj-^c  ajM  <»  ^bsz  b(>>d  «iik  k  Sole  va^  ix  a  £?s- 
tnbe,  bf  tbdr  MaTMvr  vpn  l&e  »45t»M  of  free  iofiBC,  <r  W  \bai 
weD-defined  ■naoMetfHciI  cfexnesen.  Catoia  cm»  Ibi«  been 
r««^e4,  in  vfcjdi  h  w  — ;m»;».j  ak  ^  sard  gnailea 
pre^ni  in  the  oiine  ^ad  pirrrl  fr^n  ike  fcidBrT;  bu  it  arod 
sfAic^y  i^  3ud  "dut  nd  id  «izn  if  tot  i^nUtife,  if  bM  qvitt 
impo^Ue.  In  <a«s  «beiF  ^c-  arr  bai  term  tikea  »  pieraii  tbe 
icee^  of  sordi  ^oleles  ifuc  i&e  arise  lai  hea  |«s8nl,  iKce  wci? 
ohsenred.  We  liam  \ij  txpenaiot  t^t  ic  am  sridua  reonTe  ibe 
statement  of  jad^ai^i  ^poa  ibese  sacien,  k«cnr  poatiie  ther 
maj  be.  Tbe;  eAen  dccdn  tbsMwlTCE  v  t»  die  actsd  oecmraioet 
ID  tb«r  owB  etse.  «i  wbu  b«t«c  fa^i  ixeTtmd  aod  ikt^  «mi  oemr. 
Tlie  tbree  kiitdd  -.f  sur:b  iiv£t  Ht^Ir  xo  be  iiKi  wiib  in  uiiae  *re 
potato  saxch  iTlaie  VII-  FU.  37  .  iriie»t  stareh  Fig.  3>**.  iftd 
riC4  flarcb.  Tit'T  ar:-  rea>ii!j  disdajsLib'^d  by  mitivgcr'pical  esa- 
minarion.  Small  pjrdi.ii!  of  joti:-!.  or  pieiiH  iif  ihe  •.'silular 
network  tn  whith  tb^  stareh  gloVil^S  ire  ■C'^Qtained.  hai*  hcf:a  inx*,- 
rionallf  mec  Trith.  Fa-ler  the  head  of  starch  may  alio  bo  laduiied 
bread-crumbs  (Fig.  3SA;.  wbich  art  Terr  wianioalj-  j>reseQt  in  urine, 
aad  baTc  a  Terr  pecaliar  appearacce.  irfiich  may  Iw  w  eaalv  i>bscTTieJ, 
that  a  descriprioa  would  aj>[»«^aT  3a[)i?rfliiiiui,  ilanv  of  th^  stjircli- 
globoles  will  be  f  jimii  cracke>l  ia  places,  but  their  s^neral  characters 
are  not  otherwise  machaltereJ-  ("/UiwfrtKt.jii*,"' Plate  11^  Figift,7, 
8,  9,  10, 11.) 

S3.  PortioiiB  of  Tea-laaTea  are  occadivoally  founJ  in  urine  (Fig. 
3&f).  The  beautifnl  stmcmre  of  the  cellular  piirtiiins.  and  the 
pncGencc  «f  niiimte  spiral  vessels,  distinpiish  this  &vm  everr  other 
deposit  of  eitraaeoM  origin.  A  anaU  piiico  of  it  mawrated  tea-loaf 
■will  be  f*jnnii  to  fynn  a  most  beantiful  microaMpic  object.  (■'  Iliut- 
traiiojij,"  Plate  I,  Fig.  3.) 
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87.  TWi'lV  and  certain  Colo-urine'  JCattsTa  &re  fiomotiaies  pUT- 
powjly  iwlilcd  li>  mine ;  and  it  is  ofwii  niiiTicidt  to  makt:  out  whether 
they  havQ  been  addud  with  tho  iiitt'iitioii  (if  deiieiving  113,  (ssjwcially 
as  uriiKiia  sutnctimea  mot  with,  having  ul!  th&  appearance  of  milk 
(chylous  urine) ;  a«d  ct^rtuin  colouring  muttcra,  auch  as  logwood  and 
indigo,  when  taken  intii-  the  stomaoh  amy  be  abaurljcd  by  tilt  vessels, 
anii  eliniinatc'il  from  the  system  in  tho  urine.  A  form  of  Indigo, 
there  cait  be  no  dimlt,  la  actually  iiroiiuced  in  the  urine. 

Urino,  to  whioli  milk  hus  he<'ii  ailded,  can  be  distinguished  fiT»m 
the  scHKilled  chylous  hi  milky  urine  by  ita  iiiicroseopical  characters, 
The  presence  (jf  ftnall  oil-fjlolmli'S,  with  .1  well  ilefiuud  dart  outline, 
Clin  ill  ways  be  dttcutwd  ui  milk  by  tbo  aid  uf  tho  micros  ijope,  while  in 
chylous  urine  nothiiii,'  butii  great  uiiiiiberof  yerj  auniite  and  scarcelj 
vii^jblv  gra,nuks,  composcdof  fatty  luafcttr,  uiubc  niadoout.  ("Ji?w*- 
tratiom,"  Plate  III.,  Pig.  13,)  I  ha\e  had  several  specimens  of  milky 
uifiue  sent  to  mo  for  csu-TninatioB,  npi"  the  eiipjiosition  that  they 
WCTO  examples  of  chylous  urine,  and  iu  some  the  milk  had  been 
ai]di.'d  in  siillidout  quiintity  to  yield  a  firm  curd,  ai'tur  standing  for  a 
day  or  tiro,  and  a  precipitate  upon  the  addition  of  acetic  acid.  Where 
only  a  very  sciiall  quantity  of  milk  is  udJed,  the  dilfieulty  of  deciding 
pusitiTtly  ia  greatly  increiiBcd.  The  globules  s.k,  I  hclicve,  charac- 
teristic. Some  KLseaof  ehylous  urine  arc  riicorded,  in  which  the  fsitty 
matter  eaiated  ia  disliiict  ghhulos;  a.nd  therclWe  we  cannst  unfor- 
tunately lay  it  down,  that  in  all  eases  nf  this  dia'ase,  the  fatty  matter 
is  in  a  iitaJixuhir  s!nU:  lu  the  sis  or  seyen  true  cases  of  chyloUa 
urine,  which  have  been  brought  under  my  own  notice,  the  fatty 
mitter  was  in  this  very  minute  state  uf  division;  and  in  several 
Biippn.sed  ones,  in  which  uil-iilnlmh'si  were  jtrcseiit,  they  were  proved 
fe)  have  ri'sul  ted  from  t  Le  addition  uf  milk  fur  the  purpOSii  if  deception, 
or  from  the  use  of  an  nilod  catheter.  The  uhseiTer  should  also  be 
fcimiliar  with  tho  appearance  of  oil-globules  under  the  microseopo 
(Fig.  12). 

88.  Sputam:  Epltl.B]iiini  firom  the  Mouth:  Vomit.  It  muat 
be  remembered,  too,  that  epitiieliurii  frotu  the  mouth  ia  often  found 
in  urino.  AH  the  cells  met  with  in  sputum  are  oeCLisi dually  found, 
and  a  vast  number  of  difi'crent  substances,  which  are  rejected  by 
vomiting,  arc  from  time  to  time  detected.  The  observer  niuRt  not  be 
surprised  at  finding  now  and  then  some  well  defined  elemeutaJj  Hbrea 


m  csiNE.  43 

of  striped  moscle.  It  is  most  difficult  to  prevent  these  different 
substances  from  being  mixed  with  the  urine.  They  often  cause  the 
microscopist  great  trouble — and  especially  at  first,  before  the  eye  has 
become  quite  familiar  with  their  appearance,  thej  are  likely  to  give 
rise  to  the  greatest  confusion  in  descriptions  of  microscopical  ap- 
pearances. For  the  microscopical  characters  of  the  substances  present 
in  sputum  and  vomit,  I  must  refer  to  "  The  Microseope  in  iU  appli- 
cation to  Practical  2H<i'(lieine,"  and  the  Plates  in  the  third  part  of 
"  lUuatrations  of  th^  use  of  the  Microscope  in  Clinical  Midiiine." 


CHAPTEB   IV. 


The  Anatqmt  of  the   Ejdket — Its  Action  ii»  Health  and 

Di.SE-^E — Coyticiil  fiii'i  Alcdullniy  Ffi>-tions  nf  Ih/r  Xidmy 
— Pelois — MamiWe- — luj'vndihula.  and  Calif ces — Arieri/ — 
Vfiii — -Nerves — Liimpkatia^ Secreting  Appamtm — The 
Vr'mifiyous  Tube — Of  th^  Cirrvlatmi  in  the  Kkbiey — 
Epithelium — Of  the  Bastment  Alembrain'  cj  the  Tubes  m\^ 
of  the  so-called  Mulri.c — On-  wme  Foiiils  connrcted  wilh  iha 
Pfitjswlogy  of  Ike  K'n!n''ij — On  the  formatjcm  of  Casts  of  the 
Urciiifer(rui  Tul'es — OJ'  the  Od'^i — CircmiistancfS  under 
which  the  Rennl  Seartirm  mntj  be  altered  in  Qv-atitily  or 
QnaHtij-^Oii  the  Absorption  of  Sidistmma  from  the  Stomach, 
ahd  their  excretion  in  the  Urine — Morhid  0uinges  a^tieting 
ihf  Slrucltu-c  of  the  Kidney — Of  ErujkVs  Disease — Dr. 
Jolin.smt&  hi  l'm  ti if  at  ions, 

Ir  is  clearly  irapossihle  to  discuss  wltli  advantage  the  cha- 
raclLTS  of  the  urinu  in  health  and  disenss,  or  the  formation  of 
urinary  calculi,  witlwmt  studying  tlic  anatomy  and  acticiD  of  the 
kidiK^y.  As  thtsc  organs  u.re  ussentiiillj  ojuutrnyil  in  the  removal 
from  the  organisra  of  sciluhle  sal)staiices  resulting  fruEi  ilisiute- 
gratinn,  tie  auciinmlatiuti  of  which  in  the  hlutiil  Avuuld  moat  seriouslj 
impair  the  action  of  many  imjjortant  organs,  thty  ii.re  "worthy  of 
sptcial  study  cm  the  pait  of  uvery  idijsiciaii.  It  is  not  too  much  to 
say  thiit,  irithoTit  a  g<nid  knowlfiige  of  tht:  amitomj  iiiid  physiclo^ 
(if  thi!  kiducy,  it  is  iniijossiblu  (or  thu  jiracCitioiier  to  understand  the 
nature  of  a  VUrj  large  a.nd  importaiit  class  of  diseases,  Hud  it  is 
certain  that  casca  of  one  or  other  form  of  renal  diflcasc  will  very 
frequently  oouie  under  the  notice  of  all  engaged  in  practice  in. 
large  cities.  Kor  are  kiducj  diseases  exelusivcly  confined  t«  the 
iuhiiliitants  of  cities,    ilurcover,  tliere  are  no  diseases  ia  which  the 
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practitioner  cut  be  of  more  real  seirice  to  the  patient,  tad  none 
which  it  is  more  important  to  recognise  at  once.  The  treatment  of 
many  of  these  morUd  amditions  has  been  sadsfoctorily  determined, 
and  there  ia  no  department  of  medicine  in  which  the  knowledge  we 
possess  is  more  definite  and  accarate,  or  in  which  the  practical 
utilitj  of  our  knowledge  is  more  manifest  A  thorongh  acqoaint- 
ance  with  the  physiolt^cal  changes  occurring  in  the  kidnev  will 
alone  enable  ns,  to  the  greatest  adrantage  of  oni  patients,  to 
snggest  and  apply  remedies  in  rarions  cases  of  disease.  For  these 
reasons,  therefore,  I  consider  it  right  to  describe  briefiv  the  anatomy 
and  action  of  the  kidney  before  considering  the  characters  of  the 
urine, 

I  shall  describe  the  anatomy  as  simply  as  I  can,  and  in  order  to 
spare  words  I  have  made  several  drawings  to  illustrate  the  structure 
and  arrangement  of  the  Tarious  tissues  entering  into  the  formation 
of  the  renal  apparatus.  The  subject  is  so  extensive  that  I  cannot 
hope  to  do  more  than  offer  some  very  brief  remarks;  and  I  shall 
omit  discussing  many  points  connected  with  the  pathology  which 
would  be  necessary  to  give  my  account  any  pretensions  to  com- 
pletfness. 

89.  Oeneral  Anatomr. — The  general  anatomy  of  the  kidney  is 
shown  in  section  in  the  diagram  (Fig.  39,  Plate  VIII ),  Each  kidney 
is  enclosed  in  a  capsule  composed  of  fibrous  tissue,  but  abundantly 
supplied  with  blood-vessels,  and  with  lymphatics.  At  the  hilus  or 
notch,  the  capsule  is  continuous  with  the  areolar  tissue  which 
surrounds  the  large  vessels,  and  extends  in  intimate  relation  with 
liiem  for  a  certain  distance  into  the  interior  of  the  organ.  Fig.  39, 
Plate  VIII.  shows  the  general  structure  of  the  kidney  as  seen  upon 
section.  The  ureter  traced  upwards  is  continuous  with  the  pelvis  of 
the  kidney.  From  the  pehis,  narrow  funnel-shaped  prelongations 
finjxtndibulaj  are  observed.  These  extend  to  the  pyramkh,  being 
reflected  around  the  apex  of  each  to  form  a  cup-shaped  depression 
(calyx).  The  apices  of  some  pyramids  are  also  seen  opening  int<> 
the  infundibula  towards  the  observer.  The  cortex  extending  round 
the  kidney  and  passing  inwards  between  the  pyramids,  is  easily 
distinguished  from  the  medallary  portion,  by  the  irregular  grunular 
api>eara.nce  it  presents  to  the  unaided  eye,  and  by  the  iiunierous 
minute  points  (Mulpiijhian  boilus)  seen  in  it.      The   medulla.ry 
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imrtinn  il  coDiposeil  of  tbe  pyruaida,  which  cDDaist  oi  tubes  nliicli 
am  nnirlj  itrai^hc.  and  conrt;rge  to  tixa  upux  or  mamtUa,  where 
thry  ii^wn  liy  fttm-ut  liftLtn  or  twenty  .irifiet's.  P(irtti>llfl  'jf  arteriea 
KTiil  vi>ifi«  uri'  itWrred  between  the  infuiidibiila,  und.  smaller  vessels 
«H  wi'ii  ill  t.bc  wi'tii.-n  bi'iwcen  tte  cort^i  ami  meinDa,  These  ja»B 
hriinchcii  in  tnn  dirt'ctions.  oulxanh  lo  th<^  ciirtei,  aad  inwiirdt  to 
llio  jijruniitl.i,  Tht  ilrawing  is  atwiit  twu-thiriii!  of  the  aaniRil  sije. 
Tlw  Msit!  Ht  the:  Hide  IS  divided  InCu  eight  apucea,  repicsentEiiig 
hnlf-in('.hi'S. 

90.  CortOF. — TliP  cnTif£  ot  mitiial  pOrtuin  of  th*  feidnejr  WQ- 

nbUi-fa  liiyi.'r  ab>*at  ^alf  an  inoli  ia  thicbiess,  forming  the  snriace 
•if  lfai>  i^DlirL''  itrg^.in,  iitul  dijiping  down  often  to  the  deptli  of  UL  iadt 
Iftwi'tn  thi'  innviiiiils. 

91.  BI«lull»ry  Pvirtlon.  This  lies  immediately  within  the  cortex, 
and  iri  dint- ily  i-vmimi.iua  witK  it,*  inner  snrface.  It  is  wftiposeil  of 
from  tun  to  lil'tniMi  |iyiiviiiiiK  iht'ir  las^s  Itiag  Kiatinuous  with  the 
ooriiij  ;  tlii'ir  ii]iii'o»  iTi'i",  ati>l  ["riijiK'ting  iftto  the  caTitj  Iq  th^ 
intiTLur  111'  ili,<  or};iui  i  f<fltu  t'/  itu-  kiiluen). 

9S.  Pelvt*:  MiutUllM:  laftLndlbula :  CalyMs,— The  macons: 
tuenibratli'.  with  tl*i'  fil>nais  iil»l  uiusctilar  tissue  esterLallj,  forme  iL 
diktod  ravity  in  tlu'  iiiliTinr,  lullc-d  tine  peiris  {e,  pig.  40).  Fmca 
thi'  jit'lvia,  im:isiiif;  tiiwiii%!s  tV'  iijiL-es  of  (ha  pynmiiis,  aj^e  seveial 
tillmlar  (iri ill nii;atii live.  I'lii-iuiiiy  I'mnu'Whafwd  channels  (iniundibula), 
1',  if,  usuiillv  iii't  iiiiirt'  iKuii,  tWflvf  in  numbtr.  Ln.  many  eases,  l-sa 
(iyra.miJ.i  nji'ii  ititu  I'lii'  iiil'MiiiiUliiiliinL  Eath  of  these  fiiiiiiel^hap««l 
jirolongutioiis  Itiriii.i  u  euji-liki'  i-uvity  round  the  tij.>  of  the  pmniid 
(inimillii  iT  I'ltfifM,  vn)ivi  u  ntlyjr,  /'.  Lasdy,  the  maeona  mem- 
brmn'.  urttT  fviniiiiiH  thin  risiuf'tit-atikiu,  ia  firmly  adherent  to  the 
umiiiillai.  uiiil  iiiLiiiidiLitt'U  tvtttiiiuiiuf  with  £ha,t  lining  the  tubes. 
nhii'U  mieii  by  nrifk'i's  va.rviti>r  from  tea  to  twenty  or  more  in 
auiulHTi  ii|iini  till'  tiiiiiiiiiii  \h,  yig.  JO,  Plate  VIII.),  Some  of  the 
It<'o  o\l-r»'inities  of  ihi.'  iiyiumids  art  thin,  and  eittnd  in  a  longi- 
tudinal diri-t:tioa,  porhiiji'ii  K>r  the  diftatiw  of  u  ijuarter  of  aa  inch 
or  uion-.  Tlie  ttTiu  uiiuuilla  or  jai-illa  can  banUj  be  propcrij 
qiji]ilii'd  t^i  tlii'sc, 

Tlu'  [ndvis  i*  iliUitsI  at  the  notch  or  hilus,  where  it  leaves  the 
kidui<j',  &ud  twa  wmtaas  t-/  a  tut>«  with  mua'ular  p^vies  (ureter], 


AHTEET VEIN NERVES.  47 

which  cpfiTis  iQto  tb«  Wfrdder — one  on  eacb  siiLe  of  this  yiscua,  at  ita 
pdaterior  aspect.  Fig.  40,  Plate  VIII.,  represents  a  thin  section  of  a 
portion  of  thy  kiliney.  U,  Mrtieal  ;  b,  medullary  portion ;  c,  pclvig  ; 
d,  infunililmluiii ;  e.  ojn^ning  of  an  infumiibiilDra.  intJi  pelvis;/,  calfs; 
(J,  pyramid]  fi,  nminilli  or  papilla;  j,  adipose  tissue;  A,  large  voina 
diyided  in  making  the  sectioa.  Small  arteric-g  are  alsu  seen  tut 
acroaa  in  different  parts  of  tlie  section,  Eome  larg'p  liranches  being 
situated  betweeo  the  cortes  ami  medullary  portion  uf  the  urgan. 

03.  Artery. — Oiitsiiic  the  nracous  membrane  of  the  p«lsis  of  the 
kidney,  the  artery,  entering  at  the  lulus  Ivhiad  the  vein,  ilividea 
into  branches,  whith  are  distributed  to  th(^  flrgan.  Tlie  branches  of 
the  artery  Jit  nft  atisistomose,  but  raiiiati?  nutWarda  as  thev  divide 
and  pass  towards  the  cKirtes.  Arrived  at  a  puitit  between  the  cor- 
tical a,u.d  rtiediiUary  portions  of  the  kidnev,  many  branches  ^inrme 
for  Home  distance  a  more  or  less  horizontal,  or  rather  curved  course, 
coTpespotiding  to  t5ie  hasps  of  the  pyramids.  Prcm  thf-se,  radiating 
ontwsirds  in  the  eurtes.  piess  a  numlxtr  iif  nearly  straight  branches, 
■which  give  off  im  all  sides  little  Tessels  which  temiiriatf!  in  Mal- 
pighian  bodies.  The  p'eiit  hidk  of  the  IjIlukI  tarried  by  the  artery 
to  tie  kidney  is  dL^trihuEod  to  Malpigliian  bndic.'^;  but  a  few  small 
arterial  branehea  pisa  stmight  through  tlie  cortes,  and  istipply  tiii; 
capsule ;  others  are  distributed  upon  the  external  suriace  of  the 
pelvis,  and  nunifj  aaioijgst  the  adipose  tissue  in  the  Eeighboiirki^id  ; 
while  some  (casa  Trtli)  arc  giren  off  frum  the  TL'.?selB  that  lie 
betweifin  the  tottes  ami  nu'dulla,  many  brauohes  of  which  ]  liHve 
fihowTi,  anastiiinoae  with  each  other,  and  pa.ss  in  the  substance  of  the 
pyrwiiids  towards  theip  a,|>iets. 

94.  Tlie  EnmlgeEt  or  Renal  Vein  i.s  formed  by  the  nnifin  ftf  a 
number  of  smaller  tnuiltfi  which  reei-ive  the  hhm\  from  the  capil- 
laries. Nuiaerous  targe  branches  may  be  seen  in  the  intcn'ala 
between  the  cortex  and  medulla  (Fig.  40,  It).  They  converge  from 
all  points,  receiving  the  blood  distributed  by  the  artery  as  above 
described,  and  at  length  furm  one  large  trunk,  which,  emerges  at  the 
hilus  at  its  anterior  ]>art,  and  oyens  into  the  inferior  cava. 

&5.  Herree.— Tti<>  DcrreS  arc  lirancbes  of  the  sympathetic^  and 
are  distribnited  upon  the  coat.B  of  the  artery.  They  may  be  traced 
for  &  wnsideTable  liistance  into-  the  interior  of  the  gland,  p'* 


4^  tTt!IH[FEIIOlI£  TCSES. 

accompanying  the  &uMivis.ion8  of  tlie  arttry,  I  bave  Eeen  branches 
on  the-  Malpigliiiiii  arteries,  tiut  have  nut  beeti  able  to  iiscortMii  how 
thoy  tciminate.  It  is  piissilile  tViat  siiittl]  branches  may  paas  into 
the  Mal(ii^hiu,ii  tuft.  I  have  Been  numerous  very  fine  brancheB  of 
nerve  fibres  passing  bttweeo  the  uriniferoHS  tubes,  of  the  frog^s  kidney. 
The  kidnej  of  the  fnig  receives  many  Iiranehes  of  nerve  fiiires,  besides 
those  wliicli  pass  int(>  it  with  tlit  iirtfry.  In  th(j  hUMOn  subject  aJI 
the  arWries  and  the  vasa  recta  are  freely  suppliedi  with  nerve-fibre§ 
and  niiraero<J6  very  fim;  fibres,  with  niielci  connected  with  than 
("connective  tissue  corjmsdce"  of  authors),  lie  around  the  tiibea. 

93.  Lyiiipha,tica. — There  arc  numcruUa  lymphatic!  ^ossclfl  dis- 
tributed to  the  kiJnfT.  ITiey  Jtsave  tL«  organ  at  the  hilus,  nhCTe 
the  large  vessels  enter.  I  have  not  Bucc^cded  in  injectiiig'  thesfe  lym- 
phatics as  I  have  in  the  case  of  the  liver,  where  they  exist  in  great 
number,  iinJ  ure  found  hiith  in  the  aiibstancft  of  the  capBule  and  in 
the  portal  ciinals.  The  capsule  of  the  kidney  is,  probably,  also 
supplied  with  IvTuphatics,  although  it  is  not  easy  to  demonstrate 
them  by  injection. 

97.  SecretinB  ApparatuB :  TTriniferoTiB  Tabas. — Tbo  secreting 
apparatus  cuncists  of  tuhea  lined  ivith  t'pit helium.  The  tube  com- 
mences in  a  small  flask-like  dilatation,  irhich  embraces  the  capillary 
Tossola  tif  the  Malpighinri  tuft  (Fig.  41,  Plate  TIIL).  In  continua- 
tion with  this  is  the  tube  ivhieli,  in  the  greater  part  of  its  extent,  is 
very  mneh  eonvyluteil,  being  frequently  bent  iipoti  itself;  so  that  a 
great  length  of  secreting  tube  is  packed  in  a  very  small  space.  The 
convcilutod  tulws  are  so  close  together,  that  it  is  impossible  to  trace, 
in  man  and  nianimaliais  animals  jene rally,  the  course  of  one  indi- 
vidual tube  for  any  great  distance;  aQil,inthinBectionsof  thecortei, 
segments  <if  the  windings  of  difitrettt  tulies  are  seen  divided  in  a,ll 
direct  ions. 

The  tubes,  as  they  are  alxnit  to  kave  the  cortes,  pUrailc  au  almost 
Straight  course,  and  here  eDmiiienc<is  tht?  ductal  portion  of  the  urinary 
apparatus.  A  ceitiiin  number  of  these  straight  tubes  extend  tiearly 
to  the  snrfaceof  the  kidney,  and  carry  oil' the  secretion  from  the  tabes 
which  lie  most  superlieiaJIy.  These  may  be  seen  lying  in  the  cartes, 
at  certain  intervals.  In  tie  pjramida,  the  tubes  are  Etraight ;  aud 
lis  they  converge,  they  unite  together,  and  hecnrao  fewer  in  namber; 
wliile  their  calibre  greatly  increasea  as  they  paee  townrda  the  apex 
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of  the  ■pyramid,  Trhew  thev  opsr  tis  lieforc  di'scribod.  SiJnie  of  these 
orifices  arc  ligurtJ  in  Piute  XXIL,  Fig.  5,  Vol,  L,  "ArcMncs  i-f 
Medicine,  1859." 

95.  aiiminaTsi  of  atmotnra,— The  corfcxfif  the  Itidtiej,  then,  is 
comppspd  i>f  M8.1]>igliian  Vniifs,  tlir  flask-]iki.'  lUljitations  and  convo- 
luted portion  nf  the  uriiiif'LTOus  tiihca,  with  cajtiliaries,  the  aTiunge- 
meat  of  whidi  will  bo  [iri'WhtJy  consiJi-'rfd,  lirmitties  at  arterits  and 
veins,  with  a  cftrtair  amirant  of  transparent  and  fihrous  tissue. 

The  meihtllarif  portion  is  eomptised  uf  the  pyramids,  irkich  arc 
formed  of  tlie  straight  purtiou  of  the  uriniferous  tiilic s  irith  capil- 
laries, bundles  of  enmll  straiftht  braiiclies  {yasa  recta.)  from  the  arte- 
ries, anil  mimeriiiia  straight  hnindiM  of  sniiill  veirsj  the  majority 
of  these  !]i>arly  .straight  vjissels,  however,  consisU  lif  vi'ssels  refiiilling 
from  the  divisiijii  iif  the  efFeroat  vessels  of  the  Mitlpigliiiin  hodies 
situated  nearest  the  pyramidB  (Plate  IX.,  Fig,  42).  Thi?re  is  also  an 
intcrrening  materia!  am  tali  Lint;  naclei,  and  haTing  a  ycry  firm  con- 
sistence, but  liot  a.  tlij-tiTieily  fibrous  iietwiirk  or  atromsu 

DO.  Circulation  i3v  the  Kidnes-,— The  course  of  the  hlood,  as  it 
eirculatcs  in  the  vessels  of  thu  ,ki(incy,  may  riovf  he  described. 
Starting  from  thi'  arterial  hranthes  hetirefsn  the  cortex  and  uicdit]- 
lary  portion  nf  the  -organ,  the  hluod  jjiiKiies  two  direction.^ — oiit- 
mierds  tuwdrds  the  esteriial  surfuuc,  and  intirinh  toivards  the  n])ic(.'s 
of  the  pyiuniids. 

Of  the  blaoJ  wUioh  paa*es  outiiardu,  &  little  is  distributed  to  the 
capsule  and  memhrane  nf  the  pelvis,  but  bj  far  the  larger  propor- 
tion is  carried  to  the  Malpigliian  bodies.  Arrived  at  the  Maljiighian 
body,  the  trunk  of  the  little  artery  divides  into  three  or  four  diluted 
branches,  esich  being  a.s  midi*  a-i  the  a.rtt;rj'  itittdf,  These  siildivide 
into  capillary  loops  which  have  their  convexity  towariJs  the  urin- 
iferoufl  tube.  uuJ  wLiyh  lie  dntovered  by  epithelium  Trithiu  tt.s  diluted 
commencement;  so  that  ^uids  pas.ciiig  through  the  membra.ni>UE 
wbIIb  of  these  capillaries,  ani.1,  indeed,  uverythiiig  escaping  from  them 
when  they  are  ruptured,  must  at  once  pass  into  the  uriniferous  tube. 
The  hlowl  is  wl  letted  fry  in  the  ■capillarie-'i  hy  .ftiiall  venous  raJides 
which  lie  in  the  central  part  of  the  tuft,  which  there  unite  to  form  a 
single  efferent  vessel  tha.t  emergea  usuallv  at  a  point  very  close  to 
that  hy  which  the  artery  eritertJ.  In  some  .siieeiiuens,  i  have  seen 
two  &ad  evcB  three  efferent  vessels,  hnt  this  is  not  eonimon. 
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The  arrsngcnipnt  of  the  Becmting  Mructure  and  iGBselB  of  the 
kiilni.'j  of  11)1111,  uiLigiiI6cd  abitiib  -CO  diii meters,  is  rcprcacutL'd  in  iim 
ilniwiiig,  Plate  YIIL,  Fig.  41;  n,  JliiijrighiiLn  body;  h,  Malpighian 
artery  or  uffiTcnt  vi'saul;  c,  tfTiTfiit  vtsKfl;  d,  tajiillury  network, 
into  which  the  blond  pisses  from  the  t-fTereiit  Tt-ssul;  e,  small  venous 
radick'j  wliich  cairit'S  ufl'  tlit  Moi.id  iifttr  it  has  travcrfiyd  the 
lapillitrius  just  alluiled  to;  /,  I'cirniiiL'iiiiL'iiieiit  of  the  uriiiiferous  tube 
hy  !i  liilatS'd  OStrcmitT,  whith  L-rabruci^s  thi:  Tcssels  of  the  tuft;  J, 
tin)  tulii';  ntur  ihu  |"iiiit  ivhcrc  it  upeiis,  it  jiiiiis  others,  h,  to  pursue  a 
stniight  cmiTSfi  towaTds  tin;  pyniiniik  ifi  the  kiduty;  i^  atn>ther  tuft, 
tlic  vcsatis  ui'  whicli  are  i;uiijty  and  slininkuii;  ft,  portion  of  a  tube 
tut  acfosa,  sbnwitlg  the  haseliient-iuciiihrjne.  The  attention  qf  the 
roiidtT  is  parti i;iil;irly  direutiiJ  tu  this  ii^iire. 

Till!  ijf'iiyiil  vt'SBt'l  ai'  t\w.  tiLft  piiraiips  a,  short  course,  and  then 
ilivtilcs  iiitii  iiii  cxtuiisivo  nt'twurk  <4'  «ipillaries,  In  the  meshes  of 
whith  tli(!  tiilita  riiuiify.  It  is  inmi  tlie  Iilood,  which,  aftiT  passing 
tliruiigli  oni:  systcnii  if  ca[iillariDS  iti  tlii;  tnft,  thtreliy  losing  muuh  of 
its  wattr,  slowly  wanilyrs  in  a,  iimrt'  cuiieontrati'il  sU-tCf  tlimngh  this 
Kstensivo  uapilkry  systtiu,  that  the  siilid  fimstitueuts.  of  the  urine 
are  si'paratud  hy  the  ii^^tney  nf  the  fpitlicUal  uelk  liuiiig  the  tubes. 
The  water,^V//'/  chunfcl  itith  i>s:ii-!i  n,  transuding  from  the  capillaries 
nf  till!  Malpii;liian  bcidy,  is  nudo  Uj  tr.iviinsu  in  suoeession  the  epi- 
tlicliul  cells  liiiirig  the  tul>c.  At  the  same  tiimt  that  it  diseolres  the 
different  substances  which  have  been  sepiiirated  from  the  hkiod,  it 
•ixiili'ifs  tlic  matter  t'urioiiig  tiiy  outer  jmrt  tif  the  cells,  and  converts 
it  into  siilublt!  substanues.  The  blood  bcuraies  riuher  and  rielier  in 
solid  cuustitlteiits  a.s  it  q'proaehos  tlio  straight  portion  of  the  tiik'. 
Fnim  the  iiitertubular  iLetwuik  uf  tapilkirics  ahii'e  alluded  to,  the 
hltKDJ  \s  colloctt'd  by  sumll  voiious  iiidu'los,  ivhii;li  at  last  pour  their 
i-oiito)«ts  into  the  renal  or  eouli'^eiit  vein. 

100,  Vasa  lecta..— Of  tUc  COIilpara.tively  small  qua-utity  uf  the 
blood  which  parses  inmaiih  t-owards  the  apex  uf  the  pyramids,  a.  very 
small  pnrtioTi  [lasses  into  vessels  which  sufijily  the  walls  of  tile  pelvis 
and  adipijse  tissue.  TLie  reiiiairitkT  is  condueted  tL)wa.rds  the  apex  of 
the  [>yr;iniid  by  the  I'^Ufi  ri'vin,  or  hmiieihes  resulting  Irom  the 
division  of  small  tninTts  of  the  iirlrrii,  iinc  of  ivhioh  is  represented  at 
S,  Plate  IX.,  Fig,  42.  Thusu  I'fTai'/  rei-tii  toTuiinate  ia  a.  capillary 
network,  in  the  longitudinal  nieshcs  of  which  the  straight  portion 
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of  the  tubes  lies,  It  must  not  he  wratludi-d,  liowcier,  tliat  al!  thf 
straight,  vessels  in  tbn  piraniids  are  vasa  ructa,  ivith  tl[e  stniftiire  lA 
arteries;  for  the  efferent  Tcsse-ls  of  those  tufta  near  tln!  iiyntiiiiJp 
divide  into  luug  a.TiJ  nearly  straight  liranches,  which  pour  their  IjIimkI 
into  this  systeril  of  capiliarios,  from  wliich  it  is  t-olU'<;ti.-il  liy  niilifk'S 
which  also  pursue  a  strdi|j;ht  course,  auA  unite  tugi'ther  to  funii  siiiiill 
trunks,  ^^-Uith  open  into  Iraticbes  of  tbu  \ein  Iviiig  lietVFecD  thcr 
cortical  auii  medniltirj'  jwrtions  of  thi;  kidtiuy,  Tliis  arrange  mo  rLt 
was  fally  deSoribed  by  BoivruiLn  in  his  Ciem-uii'.  Ht-  thought  tlint  idf 
the  straight  vessels  cajiie  from  the  Jfalpighian  kidics.  Virclmw 
seems  to  consider  that  all,  or  verv"  nearlv  all,  the  striiglit  vesseis 
consist  of  vasa  recta;  hut  I  have  shuwii  by  trail njuirtiit  uijtrlhiis 
that  many  uf  these  vessels  are  the  efll'rent  vessels  fr,nii  iEuliiighian 
bodies,  as  Rownian  long  ago  stated,  ivhile  a  certain  inuuher  undoub- 
tedly come  directly  trom  nrteries  (I'liite  3X.,  Fij;.  42).  The  lattoi" 
have  the  structure  of  arteries,  and  aro  freely  fH]v]fliei]  ivith  nerve 
fibres.  In  diseases,  in  Tvliieh  much  more  blood  is  made  to  \iai<s  iute 
the  pyramids  than  imrnialliy,  thi-  enats  of  tliese  arterial  brancht's 
beciune  much  thickened,  and  the  eirenhip  titires  ari"-  more  readilv 
denionstrateii  tkiiu.  in  health.  ("  On  the  ViiSit  Recta,  in  the  Pyramids 
of  the  Kidney,"  Archirfs  of  M'^i/ieine,  No.  IT.,  18o9.) 

It  should  he  mentioned,  that  the  intertubular  capillaries  are 
everywhere  continumis;  and  from  this  network  Tenons  rjiditles  iirisc 
at  certain,  intervals.  TLe  ummgenicnt  of  the  capillaries  U  ivell 
shown  in  the  frontispieee  of  the  " IHustrotionn  i>f  Urin.;  i'rin.ny 
DqiosiU,  anil  CalatiV 

101.  Epithelinm.— The  epithelium  of  the  kidney  iliffers  in  diffe- 
rent parts  of  the  tube.  That  in  the  conTuhitid  pdrllnii  of  the  tube  is 
described  as  being  polygonal ;  it  projeets  into  the  tube  tu  the  extent 
of  one-third  of  its  talibrc.  That  in  t!ie  straight  purtion  of  the 
tube  is  flatter,  and  approaehe.'!  ti  the  scaly  variety  nf  epitheliuui. 
Although  the  conTolnted  portion  t>f  the  tuhe  is  much  nidi.-i'  than  the 
straig'ht  portion,  tlw  iliametrr  of  the  ehuaud  iif  -muek  mi'li'r  in  llu- 
latter  poniUoii  than  in  ilic  fvi-mer,  owing  to  the  nuich  greater  thici- 
ness  of  tbo  cpitbchum  in  the  scereting  portion  of  the  tube.  Epi- 
thelium from  the  convoluted  portion,  of  the  uriniftroua  tube  is 
represented  in  Tlate  IX.,  l''ig.  44;  o, treated  with  aeetie  aeid.     x  215. 

In  healthy  human  iidnejs,  I  have  never  seen  the  outline  of  the 
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crlls*i>  iliiitiiKtly  as  SgureJ  in  various  works,  ot  in  tie  upper  part 
ol  iiiv  (iwti  ligiiri!.  The  rniinil  liuily,  usuallv  termed  tbe  nucleus^is 
wry  n'lcar  und  well  dtfiniij,  and  this  seems  to  be  fiiirrouniled  bj  t, 
i|iitiiilily  iif  soft  granuliir  luattur.  I  tbiuk  it  very  doubtful  if  there 
is  M  I'i'll  null  external  to  lliis.  In  many  eaaeg  of  dijoaee,  the  roilJld 
Lvntnil  UnJy  is  nil  tiiat  cmi  be  made  out;  and  sonietimes  these  are 
t>»ittiit  ill  sri.at  nuniliiT  in  tlio  nfjuf.  The  rvuml  'cells'  present  ia 
till'  iiriiio,  in  tiiBi;s  of  acute  nejihritis,  are  gonerally  tlic  nuclei  of  the 
'cHls'  lining  the  Hriniforolis  tuLe,  the  soft  gramilar  material  around 
hiivimr  !«M.'n  enmijlett'ly  Jisiutegmttd.  By  the  iiction  of  acetic  icid, 
iitii'h'uli  Timy  ]ii  ohsfiTTed.  It  TVouliI  scom  as  if  the  gramilar  mattet 
cxleriiiil  to  the  rounded  gninukr  IkkIv  fuuelcus)  was  altered  in  cba- 
raoliT  itrnUr  t'ertiiin  cirtuiiistiinet'a.  Prom  numerous  observationa, 
I  (v.c\  I'Dnijielk'd  te  disisent  IVudi  the  dcBcri)itions  getierallj  given  botl 
l^{'  thf)  kidney  iiud  liver  epitlicliuin,  inasmuch  tis  the  appearance  of 
u  uell-ivall  can  only  k'  seen  under  certain  cireumstanccs;  iinJ  in 
Uimiy  JiJiiDiala  there  is  undoubtedly  no  such  structcre.  I  woulil 
ntt.ber  sjiy  that  tlio  so-callod  nudei  are  embedded  in  u  graDuIar 
material,  liy  which  thpy  are  soiiantod  from  each  othier  bj  neiirlj 
nulla!  ilistaners,  as  represented  in  the  lower  part  -iif  Fig.  44)  Flute 
I.\.  If,  instt'iul  of  using  tLe  terms  nut'Iriis,  fi'U-unll.and  cell  cc-tr- 
laiit'i,  we  eonsider  the  eentrdl  mass  as  germinal  or  living  matter, 
whitrh  is  coloured  by  carmine,  and  the  enter  granular  matter  a£ 
"fiirnicJ  material,"  the  changes  actually  olserwd  eim  bn  described 
withimt  any  liilTicnIty  er  cnnfusiim.  The  formed  material  is  rBndered 
transparent  by  acetic  add,  aa  rejirtsented  at  u,  Fig.  42,  and  during 
lilivit.  is  slowly  eonypTteil  imtiiKulable  snlistances  liythe  action  of  the 
iisygou  disai-ilved  in  tht  iVater  discliargeil  from  tLt!  ^lalpighiail 
Ciipillaries. 

The  epithelium  in  the  straight  pnTtion  of  the  tlllx  is  miicli  flatter 
thun  that  in  the  cDnvoliited  part,  ami  prulalily  serves  the  effice  ef  a 
prutecitivc  covering.  It  is  Jouhtful  if  it  takes  part  in  sfcretion. 
Tby  epithelium  from  the  pelvis  of  the  kidney  is  representeii  in  Piaie 
IX.,  Fig.  40,  and  that  from  the  ureter  in  Fig.  4G. 

102.    Matrut  and    Basemeiit-niemljraTie   of  the  Tabea. — ' 

haSMTsent-lilulLibraiie  iseasiivdrninmitrated  by  ivifjlung  a  thin  sec 
of  the  kidtu'v.  se  as  to  remove  the  epichdium.  It  is  much  stroi 
and  thicker  iu  the  pvTaniids  than  in  the  eortes  (Plate  IX.,  Fig.  ■ 
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The  so-calW  matrix  c]i,'scrihecj  am!  deJineato-l  by  Giwdsir, 
Kolliker,  Dr.  G.  Johnson,  aad  others,  I  have  iwt  succeeded  m 
AemanstiiAiag  to  my  satisfaeiiun;  Tot,  when  the  capilliiriea  of  the 
kidney  have  been  distended  with  transpajcnt  injectioD,  I  have  failed 
to  denifmetnite  any  tilirous  stnietn™  at  all  respmbling  llio  drawings 
given  of  it,  l^twcen  the  wall  of  the  tube  and  that  of  the  vessels.  The 
appearance  considered  t-o  he  fibrous  nintrix  is  easily  seen  in  utiy  thin 
aet-tion  of  an  unlnjecled  ki djiev  wliii.h  has  lieeii  waabed  !ind  esamined 
in  water;  but  in  such  a  section  it  is  imfiosibK'  to  djstiugnijh  the 
walls  of  the  tubes,  thiise  of  the  cupillarii's,  iiuil  fhe  so-called  fihroiis 
matrix,  fnim  each  other.  It  has  been  iijnired  by  man;  as  a  distinct 
stracture ;  and  Plate  IX„  Fig.  47,  represeating  a  secrinn  n'hii-li  haw 
been  washed  in  water,  fjives  the  apjieanmce  most  di'tiuetly.  The 
capilkms  arc  not  injected,  and,  beinff  collapsed  and  shrunken, 
Gihibit  the  fibrous  ajijiearanee  which  is  eousidereJ  to  dfjiemJ  u]w.i 
the  matrii.  Fig.  -18  rei>re?<.'iits  an  injectt'd  specitntii  fr<iiii  tLe  sinie 
kidney,  which  does  not  exhibit  any  indication  of  fibrons  tissue 
existiiig  between  tbe  vessels  iind  the  ttil^es.  The  nudei  in  the  coats 
of  tbe  Tes.se]s,  and  some  nuclei  external  to  tUcni  wliicli  are  jirobahly 
COJW'ected  ■with  ocng  fibres,  are  distinetiT  seen,  hut  no  filirtms  matris 
is  observable.  Hery  and  i;d!iewher(^  »s  I  have  shown,  the  streteht'd 
ILttd  Crumpled  capillaries  produce  au  ajijieamnce  Tesenibliug  filrims 
tissne  or  inatrii  ufthu  kidney  ("-Jj'f/incstj/J/.'f/icid.,"  No.  11 1., ISM), 
A  thin  section  of  the  cortiwil  portion  of  a  kidney,  which  hud  been 
Bllghtlj  washed  in  water,  is  also  represented  in  Plate  IX.,  Fis-  43. 
The  vessels  sire  not  iiijeeted.  w,  conroUited  purtiii^n  of  urinifeTXins 
tube;  fi,  a  portion  lY  a  tube  strii>[)ed  *<i  its  qiithelium:  tr,  outJiDt-  of 
tnbe  and  crumpled  (si[ii]lar-ies,  having  a  fibrons  appearmci.' — the  so- 
called  matris;  rf,  rerj  sniall  Maljiigbiau  body.  LoefiS  of  tcsbcIs 
shnuiken,  slicwing  cells  in  their  walls,     s  215. 

This  so-called  matris  has  been  conjpared  to  the  ultiuiati!  ramifi- 
cations of  Glisson's  eapsiilej  and  it  has  been  min.iidered  necessary  as 
a  support  to  the  structures  of  which  the  gland  is  composed.  I  have 
never  seen  fibrous  tissue  in  tbe  situatiuti  ilestTihed  iri  health  in  either 
gland  ;  and  it  is  <tuite  obvious  that  tbe  stiuctures  do  iit>t  reiquiru  iiny 
supporting  tissne,  as  tliey  mutually  suppiirt  eaeh  other;  and  any 
matrix  would  tend  to  increase  the  distiuice  between  the  sctreting 
cells  and  tbe  bloody  while  we  certaiuly  find  in  these  orjians  every 
arrangetnent  to  Ifeducc    this   as   fir  as    possible    cimsistently    ivitb 
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fLri'MulIi,  If  tliia  nintrls  I'sists,  it  mif;ht  tn  \k  deyeloped  as  a  struc-  ' 
liiri'  ilistirict  fruiii  t1ii)  tiibL'S  utiil  Ttifsels;  but  it  has  not  beon  demons- 
Irati'ii  ut  an  early  stuge  i>f  dtTelopnient  of  the  kidnej  or  liver  by 
iiii_V'ii»L  In  iicaivfiil  ■oxymiiiatiim  <if  pinbryonic  structures  gensrallj, 
iiiii'  aiiiU'it  full  to  hf  atnitk  wilb  llu'  abst-nw:  t>f  euch  filjroua  or  con- 
tii'i-tivDtissuo,  which  ]»  by  somi!  rt-fiirdi'il  us  aiiesseutial  paitnf  eTery 
^iTHm.  It  is  at  this  curly  i",Tiijd  tliat  tlie  tL^sucs  are  softest,  oni 
w'Hii  mujit  ill  need  of  supjitirt ;  ami  yet  tlie  ouibryooii;  structures  are 
[ici-uliarly  ilvslitutu  of  any  sni-pL-rtioK  f!bri>iis  fnimcwyrk  whrnttver. 
Tliu  morbid  cliaiijr^s  arc  I'ljdaini'ii  -as  wl-11  lny  supjwsing  tlie  formation 
lit  a  lifW  mutiTiiil  l«'twt't'ii  the  Walls  of  the  tul>i?s  and  thnse  of  the 
Vessels,  or  by  y  tbivkriiitiK  (ir  >ithLT  change  in  one  or  both  of  thege 
strnetures,  aw  Iny  altribuCinff  them  tfi  iin  alteration  in  the  matrit  or 
intertubukLr  areolar  or  fibnms  tissue  {ninih-geui^hf). 

The  eiihduBionB  til  whieli  I  huvc  arrived,  fivim  niimerows  inves- 
tigations on  this  HiibJL'ct,  may  lie  sniiiiiiuJ  uji  as  tullows  ; — 

1.  In  the  Clinical  imrtioti  of  the  kidney  there  is  no  evidence  of 
the  csistencR  of  a  '•fihfu-C'fhii'ir  iwilr'ix'' 

2.  The  libniiia  uiipwiraimio  (il'StTVud  \n  tliiii  sections  of  the  kidney 
wliidi  liavc  bec-n  imiiicrsi'd  in  water  is  due  t"  a  crumpleHl,  creased, 
uud  udllapsed  statt'  nf  the  meniTiriinoiis  walls  of  the  secreting  tubes 
and  ttipillary  iTasfla. 

3.  A  small  qimntity  of  a  transparent  and  faintly  granular  material, 
wiUi  liiatintt  imi:k'i,  tlic  jiatiirc  nf  wbicb  liaa  ni't  yet  bei'ii  conclu- 
sively ilutemiined.  is  alone  to  Tm  demonstrated  between  the  walla  of 
the  tubes  and  llm  wiijillurj'  vtv^sels. 

4.  "S\w.  changes  iiict  with  in  disease  can  be  fully  explained  witliOTit 
supposing  the  e!LiMtOlii:i!  of  ii  fJhiiticu  rli'ilrix, 

103.  On  some  Pointa  connected  witb  the  Fhjrsiolo«y  of  tli« 
Kidney. — The  eoiiTse  of  the  Idiiod  has  been  fully  described,  and  it 
has  been  (■hown  h-ow  eminently  adapted  the  Malpighian  tuft  ia  tu 
f:K'ilitato  the  free  escapo  of  the  watery  parts  of  the  blond.  The 
in&ucacc  of  tlic  ncrvou.s  system  ujjon  the  secretiiin  yf  urine  is  well 
known.  KoTvc.'!  may  be  tratwl  iipun  the  large  arteries,  a.nd  followed 
on  the  small  vessels  P.iT  li  wiualiU'rablu  distance.  I  have  seen  nervea 
upon  the  MiilpighiLin  arteries  which  may  be  traced  up  to  the  tuft. 
I  have  not  suceecJcd  in  dfnionstra.ting  nerves  in  connexi&n  with  tlie 
eapilliries  of  the  tuft ;  but  a  eareful  examination  of  Beveral  speuimena 
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has  led  me  to  conchide  ttat  these  capillaries  are  supplied  irith  ncrvcB, 
SB  is  also  the  ciisc  with  tlio  capilluriys  jf  tin;  dliarj  protcssee  of  ihti 
eye,  and  soma  otter  capillary  vi'ssela.  In  many  cases,  tho  BO-called 
"conneetiva--tig£iie  corpiisdes"  esternsil  to  capillary  tgmcIs,  belong 
to  exceedingly  fine  nerve  fiiires,  whii:li  are  only  bi  be  (Icraoiiatruted 
with  the  utmost  difficulty.  I  am  noiv  invtstigiitiug  the  nwde  of 
distrihntroii  of  the  ntrvcK  tn  laseular  £tniut.iirps,  and  I  laope  soon  t>< 
be  able  to  express  mysejf  more  poaitively  oa  these  very  intei^stiug 
questions. 

The  appearance  cf  some  of  the  capillary  Tessels  of  the  Malpigldan 
tuft  of  the  human  iiiiuej,  separated  and,  to  some  extent,  tkttt'iisd 
gut,  is  rcpr«seBtc4  ju  Pkt«  X.,  Fig.  49,  The  vessels  were  injected 
with  dilute  I'nissian  bine  inji'ction.  The  nuclei  connected  with  their 
wails  a.re  well  Been:  a,  a  few  coils  separ.ited  from  the  rest  of  the  tuft; 
ft,  part  of  a  loop  somewhat,  eoiiiprcrifil,  showing  the  niielpi  a  little 
flattened]  c,  tissue  connecting  tko  coile  with  each  other,  in  eonsc- 
qucnca  of  which  the  glohuliij-  form  of  the  tiifti  ia  preserved,  eyen 
when  it  is  rcmdved ;  '7,  a  small  pivftiini  of  a.  capillaiy  otiinpt-fssed  ns 
much  as  poadble,  showinf;  the  thickness  of  tho  cLjiillary  wall  at 
the  point  of  reduplication. 

Collateral  Ciradatirm. — Virchnw  lays  ccnsiderahle  stress  on  the 
Mtistence  of  a  tiillateral  circulation  thruuj;li  the  viina  recta.  lit 
consiiJers  that  the  circulation  in  the  medullary  portion  of  the  kidney 
is  more  free  than  it  is  in  tlie  cortex,  l.ioi'aiisti  tho  hlood  in  the  latter 
regiun  docs  not  puss  through  Ma.lpighian  bodies.  Tliere  can  he  tin 
doubt  of  the  corroctuess  of  Virchow's  views  upon  this  question,  and 
I  ean  conllmi  many  of  his  statt'iiiertts  from  persnrial  ohsenation. 
Some  years  ugn,  in  t'saniining  fflinie  specimens  of  diKcased  kidney,  I 
was  much  struck  with  the  thin^kness  -of  the  waills  of  some  of  the  yasi 
recta,  in  the  pjmimids.  Upon  further  eixanii nation,  these  were  found 
to  exhibit  the  dreulai  luitsailar  fibres  so  chaiaetcristicof  arterial 
walls.  I  have  since  carried  out  further  inve^tifiiitions  npan  the 
healthy  ki'lney,  und  have  proved  that  many  of  tSic  straight  vessels 
running  parallel  with  the  tubt's  in  the  pyramiil':  of  the  kidiK'y  are  in 
reality  small  arterial  LrLinehcs  with  muscular  nails.  I  suspect  that 
Bome  of  these  bniiielics  eoniniiinii'ate  very  readily  with  the  veins  in 
tho  eame  situation;  and  it  is  not  impi.issihle  that,  ia  health,  tht 
blood  may  be  caused  to  pass  through  the  Miilpighian  bodies,  or  may 
be  diverted,  and,  by  piiseing  thiongh  tho  vaai  iretta,  be  returned  to 
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the  TreinB  jawa  Mjiitllj.  This  subject  is  one  of  veiy  great  mtHKei, 
in  connexion  with  tlie  rma.!  drculiitlon. 

In  a  Ktato  of  lica-Itli,  this  HiimiiiiBliL'd  rapidity  of  tlie  ciTcnlfttion  in 
the  cajiillarius  uf  the  Malpigliia.n  boiij,  conaojuent  upon  the  greatly 
i ncr'ias&l  area  nf  the  caiiillarii-s,  whitOi  th«  !i!iK>i  must  tra.verse  sm  it 
HijwM  fruni  tlui  aitiall  artery,  "wliith  iiloiie  sujijilius  tlxiii,  fuA'oiira  the 
trim9"i(iutinn  of  water  thmu^'-h  the  eajiillary  walls.  This  f5niii  mnst 
at  once  pasa  into  the  iirinifcnius  tuhe;  and  us  it  gradiiallj  tra.Terses 
in  siicccBsioii  the  cells  nhich  line  it,  the  soluble  substances  are 
(llsBdlved  out — the  quantity  nf  solid  cDustituents  gradTiallj  increaang 
as  thi'  Kiilntiim  pasws  linwrj  tJi«  tube,  wbilt?  the  substiinces  are  being 
nvtn:  fully  liiidizi'd  at  the  same  time.  Mow  the  Hood  just  brought 
from  tbti  Malpiyhiiin  Iwdy  bus  pirteJ  with  water,  and,  being  more 
conctntrtiteJ,  is  riclier  in  iinii'inj  coiialhuents  than  the  blood  in  any 
othar  piirt  of  the  kidney.  Thii!  is  corilucted  by  the  vessela  into 
which  the  fffertint  vessel  of  the  Malpighian  hody  divides,  to  the 
ujiper  iiart  of  a  urinifiTftus  tube  ixlnw  the  Malpighian  body.  We 
phonlii  ox[,"-'*^'t  thiit  the  tells  in  this  region  wuiild  \k  more  fully 
ehargi'd  with  soluble  urinary  constitiicnts  tluiii  those  lower  d-oim 
thC!  till"!;  Lind,  in  iieei hrnhLiief  with  this  view,  we  find  tliut  tht'Se  celJs 
are  acted  n]nni  by  thi'  alTHost  imir  Kuter  which  has  just  escaped  from 
the  capillaries  i>f  the  JIalpighiau  hoiiieS;  while,  by  the  time  the  fluid 
has  reached  the  cells  at  a  lowiir  pjiiiit  of  the  tube,  it  is  already 
churged  to  a  *i'oat  extent  with  soluhle  csmstitiionts,  anj  itg  solvetlt 
power  is,  of  course,  projiortiHiiiately  diminished. 

Not  th<;  least  inipwtant  ofiice  of  the  cells  lining  the  conTolated 
porti'^n  (*f  the  uriiii!er(iiiii  tiihi:  is  unilimlitedly  that  of  separating  from 
the  blood  a  eons idera bit!  i^uantitj  of  the  li&bna  of  bltiod-corpuseles,  in 
the  form  of  extraeiirei  vniUers.  It  is  almost  certain  that  the  cells 
have  the  power  of  altering  some  of  the  suhstaticefi  thoy  separate  from 
the  hlood,  and  conTcrtiiig  them  into  these  peculiar  urine  estractires, 
the  physiological  iuipi^rtaiice  of  which  must  he  very  great,  aa  aa 
livrge  an  amount  is  escreted. 

Sorau  observers  have  wnsidoroii  that  special  I'essols  are  eonoenied 
in  carrying  hlood  to  itoariah  the  tissues  of  the  gland,  and  Dr.  Good- 
fallow  thinliB  that  the  iiitertulmlar  caiiillarics  are  conot'rned  ia  this 
ofhoe.  The  quantity  of  Mood  passing'  into  these  vessels  is,  however, 
far  ^eater  than  is  required  for  the  nutrition  of  the  tissues  of  the 
kidney,  and  reafons  have  been  alrea-dy  ^TanCed  for  aC<}eptiag  the 
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view  propounded  by  B<iwnian  witt  reference  to  these  cipillarj  yesaeU. 
The  tissues  of  organs  gDneridlT,  are  nimrisht'd  by  thi'  plasma  prewnt, 
and  do  But  reqiiiru  special  vessels.  Miiny  arguuieiits  may  be  (lid^^Cli^d 
against  tha  ■view,  that  the  hepatic  artery  merely  senes  tlie  piirpoae 
of  diatribiiting  blood  to  iwurish  tbc  tissuos  of  tbe  liver,  ag  is 
generally  sup  posed. 

Tie  vien-3  of  Ikiwman,  with  regard  t»  tlic  office  of  tbp  llalpighiiin 
boily  and  the  ejiitlielium  ul'  the  uriniferous  tube,  have  been  (ipiiuseil 
by  Ludwig,  and  muTti  rijceiitly  by  Dr.  Isiucs,  in  Amenca,  who  tried 
to  prove  that  the  solid  constituents  were  separated  by  an.  eyiltbelium, 
covering  tbe  capillaries  of  the  Malpighian  body  (which,  if  it  eriata,  is 
certainly  tbtv  unlike  ^'liuidular  e[)itheliiini  generally,  and  tin;  cells 
must  be  very  unieb  .'smalltT  than  he  ha.s  reprusecited) ;  nbile,  strange 
to  say,  be  does  nut  attempt  tu  bIiuiv  what  oltioi;  is  perlitriiied  by  that 
enoriuoiis  extunt  of  epithelial  siirfiiee  in  the  wnwlutei!  porti^m  of 
the  tube,  or  ivhy  thn  very  pecidiar  relation  ht;tTroKii  the  o.^teiisive 
system  of  eapillarics  around  the  tubes  and  that  of  tbc  ibdpiphian 
boilj  eaiatB.  Dr.  Guodfellow  thinks  tlml  tb«  urinary  constituents  are 
separated  with  water  I'rom  the  Mal])igliiaii  eafiiliarios,  and  tliftt  any 
constituents  of  the  serum,  or  bleed,  tliiit  iiiav  baTe  transuded  thnmKii 
their  walls,  "are  absorbed  by  tlw  epitlietical  cells  of  tiie  tubules  or 
by  some  other  agoiita."*  Tlitrc  does  m-t  soiiiri  to  bu  itiiy  jiositive 
evideDce  that  any  constituents  of  tlie  serum  do  really  tranKudu 
through  the  Malpighian  i,"j.]iill4rie.?.  Tbt  epitbeliiini  is  not  of  the 
character  of  tbiit  ive  find  usually  concerned  in  absurptinn;  ami  other 
objections  mig'bt  be  urged  ag-aiust  this  vieir,  esp-i'eially  cvrtain  fiu:tt^ 
observed  iu  eonnectiiin  with  the  urinifenms  or  corresponding  organs 
of  gome  of  the  liiwer  aninials.  It  seeiiiSt  tii  me,  that  Bowrauii's  views 
ftn  the  phy5iol(iu;y  of  the  kidney  are  RU])])orted  by  bo  many  diftm'nt 
irgumenta,  that  they  will  be  aeajhted  hy  all  who  have  ciirefully 
Btadied  the  subject,  from  the  dillereiil  points  of  view  which  he  has 
indicated.  Many  absolutely  new  facts  must  he  discovered  before  the 
conclusions  which  be  arrived  at  can  be  rejected. 

104.  On  the  PoiMoatioii  of  Casta  *f  tha  Uriniferous  Tob«.^ 

Such,  then,  being  the  actions  uf  tbc  kidney  iu  health,  we  may  now 

consider  briefly  how  these  changes  may  bo  nimlified  in  certain  cfi3eS, 

If  the  artcrid  walls  were  relaxed,  more  blood  would  pass  into  thu 

'  "■Ledura  on  IHiiatta  t^  lAi  Kiilnty,"  p.  15.2. 
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Malpigliian  capillaries  in  a  given  time,  and  a  great  trans^iJatiQii  of 
wa-ter  wouli  take  plaoi'.  11,  i:iu  the  citber  hand,  the  arterius  became 
*;oiitra\;teii,  the  aecrctioo  of  crinu  ivoeIU  be  ilimiuialied  oMordingly, 
Many  sinHiJii  and  tfiin.iomry  alterations  Ln  the  HrciiJation  of  the 
bloi>il  tlirnugh  the  Mal]iighiii.ii  liciJies  of  thu  kidiivy  undoubtedly 
dc[ic?nd  lipiiii  an  inlliu'iiCL'  exorttd  tlirtiugh  tlie  nerVL'S  alone;  but 
certain  t]iiiiij,'e9  wliioli  aro,  uiilortuuatvly.  of  a  more  permanent 
character,  are  due  to  an  aldrrtJ  action  uf  thu  secretiiig  cells.  Tlie 
rapidity  cf  the  cireulutiun  iu  tlii;  Malpigliiiiji  IwJj  will  be  greatly 
influenL'L'd  tiy  tlie  rate  nt  which  tlic  Tjloiid  traverses  the  capillariea 
around  Hie  tiriiiit'criiiL.'i  tuln'S;  tlic  flow  of  hlood  in  thoso  vessels  being 
governfJ  hy  tkc  attraative  f«rce  exerted  hj  the  cells  ivitliin  the 
tubes  fnr  the  iiriuarj'  eunstitnents  dissidveJ  in  the  laiu  cent  rated 
blood.  Now  il',  fruni  nuy  uunse,  tlm  aotlou  of  the  secreting  cells 
becanio  impaired,  and  tlioy  ceased  for  a  time  to  esert  their  attractifn 
for  the  constituenta  they  ought  to  separate  I'runi  the  venous  blwjil,  a, 
retardatiou  to  tht'  cireiil ation  iu  thi;se  c!i[iill«,rics  woulil  result.  This 
would  affect  bickwardfl,  iiH  it  were,  tlie  capillaries  of  the  Malpighiaa 
tuft,  ill  nliieh  tlie  IjIuihI,  urged  uii  ttiMiugli  the  arteries,  vvould  ttnJ. 
to  iictiimulate.  Tlicir  thin  nails,  hciny;  [iiiicli  stretched,  would  not 
resist  the  passage  nf  certain  oonstitueuts  of  the  bioiiii;  albuiDeu  and 
e;itrft.ctive  matters  wvuld  pa^a  intu  the  tube,  aui  vseupe  in  the  urine. 
Supp-osiii;!;  tlLis  st-atc  of  t!uTn;s  to  i^u  on,  the  iiressuro  on  the  Mal- 
pigliiuu  capillaries  must  necessarily  increase;  and  tli-CSe  eapillarits, 
distended  to  tlicir  utmost,  y.nd  tlieir  nulla  stretched  to  the  last 
degret',  wuuld  at  length  burst,  and  all  tLe  ceiisti tin.' Jits  of  the  blood, 
ineltiding  the  hloDil-corpuedes,  woulil  pass  into  the  tube,  and  woul-d 
eseape  with  the  urine.  The  tenuity  of  tbe  walla  nf  the  Afilpighian 
capillaries,  which  permits  the  escape  of  water  in  health,  will  tavour 
the  eaoape  of  tither  eonstitneiits  of  the  bhwdf  and  iacrease  th& 
chance  of  their  rujiturc  in  disease,  if  they  he  expused  to  increased 
pressure;  hat  the  eollatcral  tin;iihitioii  already  referred  io  in  some 
measure  CQiinteracts  snch  a  tendency. 

I'rdlessiir  Virehow  lias  lately  arrived  at  the  eonelusif^n  tliat 
albumen  and  other  constituents  ef  the  blood  uinrc  frequently 
eseape  Croni  the  straight  Tesaela  of  the  pyramids  than  from  those  of 
the  MalpighUn  bndies.  According  to  tills  view,  the  constituents 
of  the  hUiod  would  have  to  pass  throuj^h  the  walls  of  thi*  tubes, 
us  "well   as    tiiruuj;!!    tliJjse  of   the  capillaries,  in    ivliich   case   we 
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to  fai  K    ■iimMIIIIII     imBijm   li  Ik   k^iK«.  Ai   Um4 
hiBIIB  Ifcl  llllftil  lllll  iniMwTj  liiWI  "II  lilll   IM      il9HH* 

kt  Be  Ak.  b^KC  ac&  a  kanttn*  fiiartfr.  rnr 
Inieani  kne  hiiiMii  iwi  ft  i"^!"!!!!  mil  m^  a^^nA 
jBBnrcfcni^«a.aifc»»exBm»«sWnL  Jika»a.ibc  !!>:- 
fi^nm  vttaies  henne  ^aaiBHSri*  i^i&jsed;  ami  I  Kkk  coa 

n  tkai  Ae  paneufSn'  tf  tbs'  -nJ^  jLua  S;  t'jtt  |rra:L7  ^ 
■oiAei.    I&At  caa  fe  a»  faaba  ._  -    .  ^'-'    i-^-  -^  ~- 
cs>f«9Ele>  aai  ixjd  ■apCT»«acj§i!  n-.n.  ^  \"i^  jtm.-   :^ — r.^^^i. 

doA. >b4  I  kne axn fciilii cx^irati^sr^ j  fnm tae lesds n^ is 


ii,aiuii  thai  U  f::rii  ia  w^ii  ii^ii  lic  zri^c.  ~  =  ^ii.-i  r:  r^j  V 

the  ^nufensf  nV:  ici  '^^  ^.i^  ••  Ifi  sl«r^  ;i  ectit^^  in  te 

DKAfa»«y  Ki-i-T_-~  -si'.': ^"  '■   _  :'_i.:  pan  :-f  iL-e  tabe  ai  il-r 

tinK,  and  fowEL:  i  -^i  :  -i-  ^T_!::r;-:r:i  n's*^  15m  ciiMrtcr* 
(■IT  TOT  rocr::-  1:.  llf-rL:  ijirs.  sctiifiini  lo  sJw-  mee  of  tJw 
tubes  and  die  —■-.-.  .  "_r  tT^^!  n  .f  ih^  nana  ukM  [ktau, 
Tazioiu  3ifc:^  "    -z":jz_zie«i  in  the  caa;   ani,  br  ol^- 

■erring  r!'_       _.-.  ».   -.-      ^^n  fnai!^  to  i^^min 

the  ittto_-T  :  :  .1  ,:  _  j  :^r  :  l  :r.  latrs  ii  ibe  «iDe  ilie  caa 
was  b*riiij  :  r..  -   ,-   .  -  .-  :.  -iaion  iui  t>>«n  ex^T&sseil 

with  reffcrcE...t  ;,  ::.;  l^;\.-.  .;  —t  L^ccria]  <rf  iddch  ihe  cast  is 
eamposed.  Bf  some  it  faa^  bi^^ii  i«fni«>I  Sbrine;  l-ui  the  sm&i^ii 
Kppearaaw  alwars  ptvsatx  iu  OAguU  vf  thif  avbc^Eince  is  net  IcotHi 
In  tht  east.  Oibers  hxn  amsideK*l  tbe  c»ft  va^  noapo^  i>f 
albumen  ;  bat  it  i^  n»t  reodeml  «p«qDe  bv  meaju  of  ih-.'ee  nagt-aif 
vbidt  produce  prectpitatee  in  albominoiis  iL'tudoos.  ^Tti'l  mor?  tban 
Etc  Ttar?  dnce.  it  was  fU[<^  bv  t*-.>  ubserrfrs  in  France  anj 
GeimanT  of  high  repatad'>n,  at  least  in  other  branchev  irf  wientiic 
inquirr,  tbat  tbe  cast  i<iall;  maasivi  uf  the  baft-meat  meisibraiK-  i>i 
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the  iirinifurims  tuho.  Huw  s-ucli  a  Btatempnt  eoiild  tie  niado  by  any 
ono  iWBficsaing  even  a  plight  kuowlt-df^c  uf  the  anatomy  of  tisBUts,  it 
La  difliciilt  to  conceive. 

The  transparent  matfrial  proljiilily  consists  of  a  peculiaj  modi- 
fiuation  of  an  'ilbiiniiiiiiUB  iiiatttT  pDBsessing  somewhat  the  sams 
chanwtCTs  as  the  ivills  of  sjjiih;  (.-[.itlieliaL  cdis,  the  dastic  lamictB 
of  the  cornea,  thi;  w;dls  of  hydatid  cjsts,  etc.,  hut  not  condyoseJ  like 
thfse  striKturiJS,  I  tliiiik  it  not  iiiipn-ktble  that  these  casts  of  the 
urimfenms  tobi-s  may  rea.Ily  ha  crmijiosi'd  of  the  niateria,]  which,  in 
health,  forms  the  substance  of  epith-elial  cells.  In  disease,  this  sub- 
stance, perha,ps  somewhat  altered,  or  not  perfectly  foniiod,  colleda 
in  the  urii]ifi;^roi!S  tulnes,  and  coagulates  th-ce.  Thia  receives  sotue 
auppiirt  from  tht  fact  tlmt  uctasioKiilly  casts  are  formed  alttonghi 
no  allninjen  pSSScS  ititni  thc  iiriliO.  A(.riitdiiig  to  this  Liitiuli,  it  is 
poss-ihle  that  a  cast  might  be  furmed  quite  independently  of  any 
congestion  or  morbid  ewidition  of  tk*  Malpighiau  tuft;  hut,  as  a. 
geoeral  rule,  there  can  be  no  duubt  that  serum  escapes  and  albumen 
is  friund  in  the  urine. 

The  diameter  and  general  cba-ractor  of  the  cast  will  be  determined 
by  thc  state  of  the  iirinifeMHis  tuhe  at  the  time  iif  its  formation,  as 
the  researdies  of  T>r.  Juhnsinn  htvn  inJlsputalily  proved.  If  the 
i'pitheUam  he  nbnuniiiiHy  iidhorent.  the  cast  will  hu  wry  narrow; 
if,  ou  thc  other  hand,  tln^  e]iithi'liiirti  "be  removed,  it  will  he  of  the 
width  of  the  tube.  Should  the  e-pitheliiim  be  disintegrating,  the 
ca-st  will  afitird  evidence  of  the  cluiuge.  If  in  a  state  of  fatty  de- 
f^cneration,  fat-a-lls  will  l.e  entangled  in  it.  lu  lucniorrhage  from 
any  part  of  the  seyrcting  Structure,  blood-corjuisek's  are  present; 
and,  when  suppuration  iieturs,  tlic  cast  contains  pus- corpuscles. 
AVhen  the  tlUlisuJation  of  the  cciagulable  uiaturial  occurs  in  a  tube 
to  which  the  epithelium  is  intimately  adherent,  or  iti  a  tube  whose 
walls  arc  smooth,  tho  cast  wil]  be  eloai"  and  perfectly  tianaparent. 
The  import  of  all  these  different  characters  is  fully  discussed  in  the 
works  of  Dr.  Johnson;  and  several  iiiteresfing'  cases,  ut-ider  obser- 
vation for  a  eousiderable  period  of  time,  will  be  found  reported  in 
pr.  liasbam's  worl;. 

The  diilmnt  furms  of  casts  which  arc  most  frequently  met  with 
will  be  considered  under  the  head  uf  urinary  deposits. 

Profetisor  Virohow  thinks  that  easts  are  very  constantly,  if  not 
entirely,  furmed  in  the  straight  poition  of  the  nriniferous  tubes ;  hot 
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DOnj  of  the  iacts  already  refeiml  to  etron^r  militaie  against  (hit 
ida,  u>d  i(  i^  iMiiiffl^ii  ^aotigh  (6  s^  the  CUTS  in  ihf  mbes  of  the 
ooTtex.  McireoTer.  as  I  liaTe  demonstniied  in  several  caacs,  ihe  ca^ 
ree^res  sn««aT-e  liTers  npijn  its  ivnUr  jnr&et,  u  it  pd^ces  Jiiwn 
Ok  tube  (~JB«im((oitji," Plates  XIV.  and  XTL,.  Tbere  is  &> dfjnlrt 
dttt  cute  are  f^ratd  in  the  rr/oi^it  u  v«Il  u  ia  tbe  ^^ficoluUd 
piHtioQ  of  tbe  Ttriiiiferias  tubes,  bni  Ac  »alae  of  iht  cbamcten  tit 
tlu-  ci;it  f<>imil  ia  tbe  former  dnudm  with  K^ipiA  tA  dof^im* 
mmM  be  quesdooed,  wbOe  it  a  obiiona  dut  frvm  eatt«  f^iUbfl  la 
At  itni^I  pi«ti<«i  of  ilw  tahes  we  eaji  l«ara  B'>thi&^  u  lf>  t!w 
Bttam  cf  nudhid  Amo^s  'xxvrnoz  id  tbe  seociin^  pan  'if  tbc 
glxad.  bi Elate X_ Fie. di>.p>int  '-  -  '•fr'j«Btbeo«ii'.frit«If/T- 
tioB  of  die  tubes  ar?  seen  Mcf-ei.-  "--:L'T«T-ru  Kaif^rUl.     71« 

dnMiBg  ns  i&k-  ---■-.-  Tri&it  '.^  a  ^u^  '4 

aeate  foppvnn-r  I    .i^^r    ^      :_"  ■^■r  ^all  ra«ji«oe 

fimai  !■  die  w^  '_■  ~'.  z.    (  i^inii^irzrju  nlfSL,»Jri  tiattk* 

trBBf^aran m»v  7  -     r-    -.."■■-:  ;^  :  '  is  iJm 

■traighc  poFtL  -     '  ~       '  A  '4  t 

in  Hw  egHnlUed  fornna  rf  ifee  i&\«.  li^  cc~  :-  n*T-^A  -^um.  t£^ 
co^oUile  ■i<iii  aoT  be  <fwi  ta  toe  Krv.^  f  r'^-.r.  i^v..  m 
■Udi  owe  Ae  fiaaets-  rf  ibe  aoi  win  ^  frrr  a.*-^  rMxw  tJutA 
if  il  «w  fiCkcd  CS&Mj  ia  iLt  <r.c.7  .i'^^  farn  Y  iLt  KMu^'-iit 
nbe.     !■  oenais  caKi  ek  «i^  drtr?  a  rrj>sc]>  >/  ixj-At^^tAi- 

; tbe exiMC9r>-  ■  i3  ni?  lj'.:^  i  XAai-j?*  •/  t.-vw 

ia  wbicft  Aoc  »rr-  .f  »  tT?  v«U(iJW**':  lArt  ^js^anj 

gIMKlvMttiria:  Et  r^^-  liffirnu.  I3  r^  %  Kaw  X V»  m 
iqjWMMleJ  »ek  a  ^anE  no-^n.  iui»;  i&i*  Wa  raeu'i;  f-m«u4  m 
Ae  itiai^a  fam»  if  ine  th^m.     I^  ?utii4AaJ!iy.<Ltf  f/',M  ^w  *n^^ 

AciiMiiiibea  *tu'.i  \V=^  ~''^  '-^-   '-^fp-t  -Men 

T^    b^TT^r       '  ''.,    VM  'JU^;«   V-.<M.  •fKKl. 

I  dK  sac  if  k  ^nCjJaj^  iniCf?  Un  '^s^t  ^/  lui  irtm4. 
Sic  f^M^i  Hxoisrw.  wiA  iaA  i«wn  ntdl-rjig!  tfvu  frnai  i*fftf^A 

T- — Ix  Cat  ivua^Lt  I  nil  B^ju^  V.  Kuti-'   / 
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shall  consider  it  as  proved  that  the  eolid  wnBtituents  of  the  urine  are 
separated  liy  tlu'  cells  liiiiiig  the  urinifeTuus  tulwa,  while  tlie  water 
filters  through  the  trails  of  the  t-apinai-ieS  of  the  Muljiighian  hody. 
Diiiri'tics  iuLiy  att  in  two  nays — 1,  Jly  causing  increaatd  tranaudatbn 
vf  Hui<l  fr(>m  thij  Malpiffhijin  tuft,  in  whteh  laise  piilii  iiririi'',  con- 
tiiining  very  little  siilid  luattiT,  will  escape  i]i  coii^iikTilile  quantity; 
2.  By  e^tusing  tlii;  cells  tii  si'iiuratii  frinu  the  hloid,  a  larger  amonnt 
of  solid  niLiteria.!,  in  wliieli  case  a.  highly  cunccntiuted  ■urine,  rich  in 
eelid  matter,  will  bu  secreted  in  greater  pmponitm  than  in  health. 
In  certain  dipeaaes,  there  s^eiiiK  te  he  a  tenJeiicy  on  the  part  of  tho 
liidnoya  to  tliniw  oft'  riiDrhid  material  wliieli  exists  in  the  blood.  If, 
under  these  cireiiijis^tauces,  the  fiuw  iif  liluod  to  the  kidneys  is  not 
eorapensiited  fer  hy  rapid  reraiiTal  of  these  matters,  congestion, 
jicrha,p»  running  on  ti.>  LiiHaiiiiiiatioii,  ueoiirs,  aiid  there  is  (^oger  of 
BurioiiB  damage  to  the  uTg'iii. 

It  is  in  this  iimimer  that  the  alhuiuimiria.  followitig  scarlatina, 
and  that  eomiiig  on  rniiii  exposure  to  cold,  are  to  be  explained- 
This  subject  has  rci^eived  full  eousideratiLin  from  Dr.  Johnson,  in  his 
ivurk  ■'  On  liiw/ixr'S  iif  ilit  hkhny.''  ajid  also  in  thiit  "  On  Cholera." 
Th<!  actinti  of  nisiny  irritatiii^'  diuretics  is  tii  ba  eKplcdncd  in  a 
similar  manner.  A  quantity  of  cantliaridea,  whieh  woidd  do  no  harm 
to  n  sti-ong  healthy  man  with  Kound  kidneya,  would  produce  dangerous 
congestion  and  inflaramatiuii,  ivith  rupture  of  the  cajiillaries  of  the 
Malpif^hian  liodv,  in  a  person  ivho  Wiis  recovering^  1'roiii  an  illness,  or 
in  one  ivIidsb  kidneys  were  afleeted  liy  disease.  In  the  one  ease,  the 
seeretiTiK  power  of  the  cells  ajipears  inereased  by  the  action  of  the 
drug;  while  in  the  other  they  are  ineaiiahle  of  ellVcting  the  inereaaed 
amount  of  work  i^uddeiily  thrown  upon  them,  and  thert'sults  above 
described  lOList  occur.  KriLoier  and  (Joldiiig  Bird  stiite  that  squilh 
eapaiha,  broom,  juniper,  and  guiaeuiii,  cause  the  reniuval  of  an  in- 
creased iiro]porti(pn  of  water  ftom  the  lileod,  hut  do  not  iiilluciKM!  the 
qtiantity  of  solid  Eia.tter  reniiived  from  the  body  in  iwenty-fciiir  heurB. 
It  si^cnis  jirobubUi  that  these  remcdie'*  allcet  thu  isipilhirius  vf  the 
Jlalpighiaii  tuft,  either  directly,  or  perh:ips  more  prtibably,  through 
their  action  ijiiuii  the  nerves  distributed  to  the  renal  vesselB. 

In  cases  where  the  blood  is  very  watery,  tlic  excess  of  fluid  is 
carried  <'lf  by  the  kiibiCllB;  but  at  the  Siilne  time,  a  greater  amount 
of  solid  matter  is  renjoved  in  a  given  time,  ]"artly  arising  from  the 
tissues  being  washed  out  by  the  large  quantity  of  (laid,  and  partly 
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berause  the  fonnation  of  urea,  &c,  is  fixvoureJ.  by  s.  dilute  state  of 
the  fluids. 

Jlany  noutral  salts  (nitrates,  sulphates,  &c,)  seem  to  ineroase  the 
secretio-u  of  urine  by  being  attracted  froai  the  blood  in  a.  atate  vi 
solution,  in  all  probability  by  tbo  renal  cpiEhelitmi,  the  kidney  being 
the  chaiiru;]  by  whith  thuy  uutiirally  lea.ve  the  sjstfiii.  Urea,  has  a 
similar  diiiretii;  action.  WitMn  certiiiu  linjita,  tbi"  greater  the 
quantilj  of  tLese  aubstiiuGes  in  the  hlood,  thti  umre  ivill  be  removed 
bj  the  renal  epithulnnii,  JUiipposi ii^  tliis  to  Ijii  liraltlij.  TIih  more 
strongly  the  ejHthulial  ctlls  bt  chargei  with  urinary  cotistitueuts, 
the  greiLtei  the  quantity  of  water  requiriid  to  dissolve  them  imt. 
This  6t.'uuis  to  be  effeutcd  as  follows  ; — When  tht  nriniirj  consiitutnts 
are  not  reaiovod  from  the  cells  by  the  ifat-er  euimng  liuwn  from  thtj 
tuft  as  fast  as  tbty  arc  separated  from  tlii)  hluuil,  tliey  must  accumu- 
late until  the  snreharf;ed  cell  cea-ses  to  03;ort  tlat  attniotivo  force 
upon  tbc  Muod  iu  tbu  capilUrics  iirouiid  thi.'  tube  irbidi  it  does 
ordinarily.  The  tendency  to  stasis  iii  iLe  circulation  thus  caused 
necessarily  interferes  ivitb  the  frte  passage  of  thv  bliKid  thrn-ugh  the 
Matpigliiau  capillaries,  and  tlie  incrcaa'd  jircj^siire  iiliiili  result!;; 
causes,  the  escape  of  fluid  iutu  the  tube,  ffliidi  Tvashes  out  ibc  siilid 
matter  ac:cuuudiited  in  Che  ei'lls.  The  latttr  resume  their  actior, 
the  firmilitti'in  becomes  froe  ajjaiii,  and  the  imrniijl  rviatii.'U  betWLTli 
the  acliiin  of  the  cells  of  the  tube  and  the  iluipiirliiau  body  is 
rc-estLd)lished. 

Nuw  alkalies,  and  especially  the  citrates,  tartrates,  and  acetates, 
■which  beiXOlK'  convE>rti?d  into  carbirafttos  in  the  syst^'Hi.  iDfreaae  not 
only  Che  quantity  of  water  remoycd  frnra  tlie  system,  hut  ulso  mate- 
rially augmeot  tbo  pro]Hirtt(>!i  of  solii!  lliattE'f'.  Tlii'se  sidts  inereuKe 
the  quantity  uf  urea  and  other  matters  formed.  They  stem  to  fanuir 
the  conversii'in  of  the  products  resulting  Irom  the  dii^integi'ation  id 
tissue  into  these  constitueuts.  The  actiuii  of  .'*uch  lemedies  is  Ti'ry 
desirable  in  a  vast  number  of  eases;  and  even  where  the  kidneys  am 
diseaseil,  these  salts  act  fuTourablj. 

A  certain  degree  of  dilution  i*  necessary  to  ensure  the  diuretic 
actiuu  of  muTiy  neutral  salts.  If  the  density  of  the  wilutiLiu  be  very 
great,  esosmosc  of  fluid  from  the  blwiii  will  take  place,  and  a.  pur- 
gative action  will  be  pToduecJ.  Certain  salts  may  be  made  to  net  as 
purgatives  or  diuretics,  aeetirding  as  they  are  diluted  with  a  stiiall  or 
?ritb  a  large  q_viantity  of  water.     The  observations  uf  Dr.  IJeadlanil, 
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howeTcr,  show  that  this  physieai  osplanation  cannot  be  applied  in 
all  call's.  That  sulpliute  uf  mngncsia.  is  absirbijd.  into  the  blood,  at 
least  in  the  majoritj  uf  instancts,  thfro  cm  b«  no  duubt.  It  is  often 
i^screteii  in  larjt'  quantity  in  the  urine ;  ami  it  is  prohahle,  as  Dr. 
Hvadlarid  eii<;j,'i'.''{-^  that  jta  piiryatirfn-tion  13  due  tu  its  r-fmoraJ,  in 
the  form  of  a  n-eak;  ailutinti,  from  the  blood  hy  thu  action  of  the 
intestinal  mucous  [n«mb»ti.e. 

Tliu  (.-scretioii  of  urinu  will  aJsii  be  mat^riallv  affected  by  all  those 
circilln stances  which  influfnce  the  circuliition  in  the  tidney.     There 
exist-s  u  col iij>en sating  action  liftiveen.  the  unlaoMma  secr-etory  anrfece 
and  the  kiilii^'yB.     If  a  large-  nuantitj'  vi  water  eswipes  in  the  foiM  of 
Bweat,  the-  urine  will  be  small  in  amnunt  and  highly  concentrated ; 
but  if,  t'r"in  tlw.'  yfii^ets  of  (xdd,  there  be  sc-ariwlv  any  perspiration,  the 
■escesa  of  fluid  is  cntir-rly  remuved  by  the  kidneys,  anil  the  solids  of 
the  urine  are  tln-rtfore  beld  in  solutiiin  in  a  much  larger  qnajitity  of 
wati!r.     Pressure  on  the  renal  arterii-Si  i>t  on  the  aorta  above  their 
origin,  will  diminish  the  st'cruti-on  of  urine,     l^ossure  on  the  vdiiis, 
on  the  othiT  hannl.  will  first  i-f  all  Ciinsc  un  iiioreased  flow  of  urine, 
and  aftprwarjs  alliunii'n  will  eseapp.     In  eoiigoslion  of  tho  liver  and 
portal  Byateni,  the  aiiioiiiit  uf  solids  is  greatly  increa^scd.     It  would 
appear  thtit,  in  many  casi's,  where  the  action  of  the  lixer  is  imperfect, 
and  espet^ially  in  some  tuiLns  of  organic  disease,  thv  kidneys,  to  some 
exttiut,  pt-rfonii  tlin  functions  of  tin.'  livyr.    In  jaiindiee,  both  colour- 
ing matter  annl  liiliary  adds  arc  carried  off  in  the  urine.     In  this 
Lase,  b^wettT,   it  must  be  burne  in   mind  that  those  biliary  con- 
stituents are  fi>rnied  \>y  tin;  liver,  r-eabsorbed  into  the  blnxd,  and 
separated  from  it,  as  arc  many  other  gubstanci's  abuormally  present, 
Iiy  the  kidncT.     In  many  affectiimS  nf  the  Liver,  the  urjne-pignient 
is  much  increasfld;  and  it  is  pmliablc  tliiit  a  certain  proportion  of 
matuHal  wbith,  in  a  state  of  healtlL,  wriuld  have  been  converted  into 
bile,  is  transfrirnied  Intu  certain  estr.ictiTe  matters  and  other  aub- 
aDinc<!S,  ami  (.•litninated  in  the  urine.     The  crisis  of  many  acute 
diseases  is  charactfrifieil  by  the  presence  of  a  large  quantity  of  solid 
matter  in   the  urine,  and  increased  action  of  the   kidney.     Free 
sweating,  and  the  accretion  of  a  urine  containing  a  large  amount  of 
urea  and  urates,  in  the  course  of  many  diaiases,  are  often  the  earliest 
and  most  impfrtaiiE  iiidicatinns  of  approaching  conTalcscence.     Dr. 
OoJding  Kinl  showed  that  abatement  in  tlie  severity  of  the  symptoms 
of  ague  wa^  always  assvciatcU  witli  an  iiKirca^c  in  the  amount  of  solid 
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Annhing  mteriens^  witb  the  *h°irptii>a  r.f  floM  from  thf- 
nunad)  or  intestinal  ranal  will  Eiie<»sarilT  iS«n  the  awred-jn  rf 
nriDe.  Id  Tui->a2  taits  <>it£ic  the  o>aten[f  c^  the  aJimjeDtur  ^atial 
an  in  a.  cna^doD  an&VQtmbk  f-^-r  ibi»<i'T|>d-«.  txit  1  fen  maHl 
<lHaDtitT  of  urine  12  t.tmwd.  Dr.  Barl'W  tuu  f^ue  »>  ^  Aa  tn  aar 
tfaac  die  wat  of  ui  lll^8t^u.■TIl)ll  in  the  hii^iadDe  ms  b«  iMvnained  hv 
nctkJBg  Ute  qoaatitT  of  mi-fr  excni^  ia  th«  f  ina  -if  arine.  \MieD 
do^  to  the  pjlono,  it  is  «ut«id  thac  ^laitvlj  asj  srinc;  is  lepanlcd- 
Ib  wdiMiry  <9«e«  '>f  ^tat  U  kih>vii  »  sick  ike^^eht,  wbcre,  front 
teHipoiarT  Baaacli  li^ruiz^iiient.  iittte  alworpdoD  oecnrs  for  M'tne 
Vni?,  iJrt  mine  ij  iecr? t^  perhaf.*  for  tfcelrt  b«i?f  ir  l'jB,gw.    Tbe 
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teniiination  of  the  attiiuk  is  maTkeJ  by  the  Tery  firee  and  rapid  austioa 

iif  [hi.'  kidneys. 

108.  Uorljid  CbauKea  B-Sectui?  the  Structure  of  the  Eldn«y.— 

In  tases  when'  tlic  blowl  which  passes  thn'ugh  the  kidney  is  im- 
li^caltliy,  the  secreting  |>owtr  I'f  tho  renal  «.-lla  is  gradudlj  impaired. 

In  cases  of  long  cuntimicd  mm:  anil  spirit  ilriiiking,  this  change 
pTDbablj  results  from  an  altered  gtato  gf  the  blood  engendered  by 
the  sjilrit,  and  not  frum  its  iliract  action,  fur  there  ciin  be  no  doubt 
that  large  quantities  of  Spirit  may  esi&t  in  the  Wwd  -withoue 
pioduoing  any  such  thange  ;  and  in  all  cases  in  which  rraal  disease 
TKSults  fTOlIi  spirit  drinking,  the  kidli'tyg  arc  l>y  no  means  tlie  unly 
iirgaus  iiir«jctnl.  Iti  raiiuy  iastances  most  ot  the  tissues  of  the  body 
Bullijr  iiiuro  or  less  fFfim  a  ^I'uorn]  L-liaage  wliit'li  has  resulted  frcim 
altoratiim  in  tlic  liUiud,  In  advanced  cases  the  -cclla  of  reuul  epithe- 
lium lose  their  healthy  appear aace,  Eoraetimes  liecoiuing  smaller  uni 
condensed,  sometimes  appearing  granular,  as  if  imdcrgoing  disiut«- 
},rratiinn.  In  cnnsequL-'nee  di  the  gfniwth  of  the  g-orms  having  heea 
iiitijrfercd  with  Lit  an  rarly  pcriuid,  the  place  of  the  ilisintogratcil  cells 
is  not  occupied  by  ii  now  gcnorafiuri. 

A  ctimplieated  series  of  morhid  elitinges  in  other  stmctures  of  the 
kidney  frraduiilly  euBiica;  and.  in  eunspqucnco  nf  the  hlund  being  ren- 
dered etill  more  dcitraved  by  the  aeciimulatiuri  in  it  of  matters  which 
ought  to  be  Tem-oTed  liy  the  kidney,  other  organs  suiTer,  and  the 
changes  continue  to  work  on  as  it  were  in  a  circle.  Tlie  eoats  of  the 
MiuilltT  urtfrius  l)ecome  luueh  thiclttaed,  tha  capillaries  shrink,  while 
their  walls ht'comothidkur  and  often  ^iinilar.  Thequaatitj  of  blood 
distributcii  to  the  or^Li^n  diiuinisliea ;  and  ma.ny  of  the  eipillaries, 
lieijig  no  longer  re([uired,  stirink  and  cease  to  transmit  bliiod.  Tha 
diameter  of  the  secreting  tubes  decreases,  while  the  basement 
memhr;.inc  is  (hickened  and  becomes  moro  imperyious.  The  whole 
organ  becunies  hard,  and  at  the  sane  time  small  and  shrunken. 
This  decrease  in  siku  tllvcs  pliice  principally  at  the  expense  of  the 
tort-ieal  or  secreting  portion  of  the  kidney,  as  wonld  be  supposed. 
The  JIalpiglliari  !^."iicS  waste-  The  remains  of  many  may  be  geen 
without  a  eapillary  in  them  being'  pervions ;  and  not  a  few  of  those 
which  still  esist  are  fotirid  t(i  bo  s-u  alteroi]  tliat  they  can  hardly  be 
recognised  as  Maljiighiaii  hoilics  at  all.  The  greater  part  of  the 
blood  sent  tfi  the  kidney  ]ia!fses  into  the  pyramids  by  the  I'lsa  reeta, 
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and  sfton  re-enters  the  veins,  a  small  quantity  hoinj;  diftrihuted  to 
those  tulies  and  Malpljjhian  bodies  nearest  the  pyramids.  The 
diminished  anwunt  of  urea,  &e.,  present  in  tie  urine,  is  probably 
sepajatcd  ia  this  latter  aituatinn;  ■while  a  ccrtaJB  quaiititj  of  Tratcr, 
■with  Ji  little  iillramen  and  thii  material  of  which  the  casts  are  farmed, 
also  escape  in  this  situation,  as  well  ils  from  the  straight  part  of  the 
tubes. 

But  insudi  cases  the  vessels  of  thn  kidney  are  not  the.  only  vessels 
that  are  altered.  The  euats  of  the  arteries  of  the  \nAj  geuenilly,  are 
more  or  less  altered.  The  smaller  ones  lose  fo  a  ainsiderable  esti-nt 
their  contraetile  power,  and  cease  to  Ic  infiiienecd  by  changes  oeenr- 
ritigin  tha  nerves.  Persons  aufl'ering from  tLrunie  rend  disease,  in  Bii 
advanced  sta^e,  cannot  blush.  The  ralibre  of  the  niiiiiitu  arteries  is 
no  longer  aHeeted  by  the  nerve.s,  and  instantly  alti'ied  by  any  mental 
umntioii,  an  in  ho^ilth. 

Long  before  the  disease  has  arrived  at  tliis  stage,  the  urine  ivill 
lie  found  to  contain  a  very  small  amount  of  solid  matter,  which 
consists  piiQeipHlly  of  salts  and  eitnietires,  with  d  very  little  urea. 

By  inaiiy  pathologists  these  changes  are  OKjilaiTied  hv  the  cfftisioii 
of  inflaniniatory  lyniph,  and  subsequtnt  thicljcuittg,  condensation, 
and  eontniction  of  tin;  so-calJeil  iinUiix;  but  it  seems  tome  that  all 
the  appi'aTances  .ihscrred  ■may  Ik  niueh  more  simply  aeenuiitcd  for. 
upon  the  view  that  tliey  deptod  upon  depraved  nutrition  ami 
wasting,  than  by  resorting  to  tlifr  li}'])')thesi.'5  of  t lie  i  nHn.innia.tion  of  a 
Htruclnrc  whose  existence  has  ntit  been,  satisfacturily  demonstrated, 
and  which,  if  it  does  e.vist,  aecordiug  U>  its  warmest  advocates,  onlv 
serves  as  a  supporting  ti.'^sue  to  the  juore  cssi'iitial  elenicuts  of  the 
gland- atrne tare.  It  is  very  hard  to  see  why  such  a  tissue,  which 
takes  no  active  part  in  the  changes  going  on  in  the  glajid,  should  W 
the  starting-point  uf  all  the  seriunn  morbid  al temtion.i  which  oeenr. 
The  idea,  I  believe,  Iibls  arisen  from  a  siipposeil  analogy  IjctnTen 
cirrhosis  of  the  liver  and  the  so-called  chronic  inflamuiatrjry  disease 
of  the  kidney.  Cirrhosis  was  cgnsidered  to  ih-pend  upon  intiamniitii  m, 
thiekening,  and  subseqiieut  eontmction  of  another  supporting  lihrous 
tissue  (Olissoii's  capsuic},  which  was  supposed  to  sumiuiid  the 
lubulea  of  the  liver,  and  hy  its  contraction  to  press  upon  the  vessels. 
("■On  Cirrhosis  of  tile  Liver,"  Arclin-t*  of  Mc-licine,  Vol.  L,  p.  118.) 
For  the  origin  of  these  morbid  changes,  we  must  look  to  the  altered 
aetiong  g^ing  on  in  the  secreting  structure,  and  not  tn  intktnm^tions 
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(if  tissues  of  dcinbtfu]  ciisti>ni:e,  wlilok  take  no  part  in  fhe  nutritive 
D])enitioDa  or  gland-funetimid.  The  concIiLsions  to  which  1  haYO 
arrivtHl  fmtn  mj  uxm  observatiiins,  with  rofertrce  tfl  the  natnre  of 
the  ao-ailled  matrix  in  tlie  iieiiltlj  kiJiiL-y,  and  the  changes  taking 
|>luOH  in  (lisi!;isi!,  arii  at  varianai  with  tliose  URually  entertained  both 
in  this  cmintry  and  ml  the"  ^;iie  tint  Tit.  Tlie  disuu3si<in  of  this  question 
involves  the  whole  suhjaei;  nf  ari'iilar  tiswun  and  its  airpuBcles.  For 
uii  admirahle  statKiiitiit  tif  the  opinions  gcntTally  held,  with  many 
original  oTiscTViLtions,  I  must  rufcr  bt  u  work  hy  Amuld  Beer,  ktely 
]m Wished  in  IkrJiii  {" Die  liiiiilf-f^ithstnitz  rler  AfnijfitlUichcn  IViere")^ 
The  lirawings  ;u'WJiiipiLRying  ttiis  work  iippciir  to  in&  rathpi"  ro^igi. 
The  eii^avvT,  piirliajjs,  has  misintLTpretud  some  of  the  aiathor's 
rep  resell  tat  inns. 

J.ri£tc  Nfpliritis. — The  changes  whicli  I  have  dcscribeii  and  figured 
in  the  kidiitsy,  in  ii  ewse  mf  a-ciitu  nephritis,  are  nf  the  greatest  general 
interest.  'I'hc  case  occurrml  in  the  pnivtite  of  Mr.  Image,  of  Unrj  St. 
EdniTinds.  The  patient  was  33  years  of  age,  and  was  opcratod  on  for 
Btraugiilated  lierniii.  Four  diijs  after  the  operjtiun,  erysipdas 
appeiired,  which  siih.«dBd  in  tht'  n-itrse  nf  thn-e  (kyj;.  The  day  after 
the  crj'sipelas  Jjsappfiir^'d,  thy  iiriiii'  nliiuh  luiil  hitherto  bi'eu  healthy, 
was  ftiuiiil  to  contain  albumen,  lilcnid-casta  anil  biiioii  coqiuseles.  The 
man  diod  liitieteen  Jaya  afterwards,  tlie  liriiii'  hn-ing  heen  ncai-hj  stif>- 
presxnl  for  the  lust  three  diiyt  itf  hU  life.  Tliere  was  anasarca  hat 
no  dist^iirbance  of  eensory  or  ruiitor  pi>w(?r,  aM  no  voBiitiog.  The 
casts  in  the  urine,  tlirec  liiys  before  death,  are  represented  in  Plate 
X.,  Fig.  -51,  and  iu  Pig.  52  a  pOTtinll  of  a,  cast  is  ehoim,  magniged 
/■(in  diameters.  It  contains  in  its  ctiiCnfl  part,  blcMtd  corpuscles  and 
iwdies  like  whit<^  bluol  uorpiisok'S,  which  iippeur  to  be  undi-rtjoin^ 
mithipUaHloii  ill  tlie  cast.  The  kidney.s  -were  much  tiilarged;  one 
weigh-ed  13  ani  the  other  15  uunces.  Kuw  this  coe side rahlo  iTierease 
in  weight  naa  mainly  due  to  tlio  aL'cumulatiun  of  nia,tter3  in  the 
dpilliiry  \cs*h1s  and  in  the  seereting  tubes.  The  vessels  ^ere 
distended  with  large  otIIs  like  whitv  blood  eoriiUSclBS  (Plate  X.,  Fig. 
5'i),  anil  thi^  tubes  were  tilled  with  casts  and  cells  like  pus CEjrpuscles. 
Mow,  there  can  be  little  doubt  thiit.  the  cells  represeoted  in  Fig.  S3, 
ia  the  capillaries,  have  bi^en  formed  from  the  white  bhioil  corpuscles, 
and  it  ia  almost  certnia  that  the  pu£-like  corpusi;les  in  the  centre  of 
the  caat  have  the  sanio  origin.  Tlio  whole  organ  was  passing  into  a 
state  of  supp  a  ration,  and  the  pus-like  eorp^scles  ju  the  Tuine  of  this 
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esse  probably  resulted  from  tlie  multiplicittisa  of  t-orpuscles  la  ttie 
tubua  which  -were  produceil  hj  the  whiM  blood  corpuscles.  i^Sce 
"Jrtftu-e*  oJMedici/ie"  Vol.  11^  p-  266.} 

Faltij  thgenfraiion. — In  terlajn  cases,  the  epithelium  undergoes 
a  Very  peculiar  change,  tu  whifh  hmch  atluntiou  has  becTi  giveu  ol 
late  years.  Fatty  iiiafttT  a.ctuiimhit('s  in  the  cells  ttf  the  nriiiifi't^iU!* 
tubos.  The  inti'Ttuljalflr  aipillaries  and.  those  of  the  Malpi^hian 
bjdieaare  also  affected  in  a  similar  uiiinntT.  iind  little  collt'ctiyas  of 
miniitu  (>iUgli)buk'S  raav  nfifii  h*  seen  at  intervals  in  their  iralls. 
This  change  often  commenicea  in  a  few  of  the  tabes,  and  graduullv 
eitends  iinti!  the  whole  OTgiin  is  iLffuL'teil;  but  in  soniij  «ises.  imlv  a 
few  tubes  here  and  tliert  a.^'  affucted  St  the  Jisi'ase,  while  many 
remain  pcrfeetly  healthv.  The  kidney  is  in  many  instmiL'es  iimeh 
enlarged,  while  its  culour  lias  bctiiiiie  vlt)"  pale.  Fatty  Jet;i'-ut' ration, 
in  miny  eases,  is  nut  confined  to  a  single  tissue  or  organ,  bnt  almost 
every  part  of  the  tody  is  nwre  ut  less  iovolved. 

109-  Brifflifs  Disease.— This  ti-Tiu  has  bwti  aiiplied  tu  all  murlnil 
eoiidUioim  i if  the  lihlwij  'issuc'tiiifd  iiith  ijlbuihiiioas  itriiiif.  Of  lati' 
years,  miny  impirtant  L-lmrLi tiers  hive  been  made  nut,  by  ivliitL  we 
are  enabled  to  distiuguiKli  sovenil  diseases  of  the  kidney  essentiidlj 
different  from  eicli  other — diftereut  in  their  tirigin,  ill  tSieir  process, 
and  oft*^n  iti  the  results  to  whici  they  lead.  Hr.  Johnstiii  has  aceu- 
rately  dcscfibcd  s^Ttral  of  tlie^e  morbid  changes,  and  Lis  researehes 
haTC  been  confirmed  by  otlicr  pathologists.  Hiiweior,  sutnc  phv- 
aiciiiliS  Stil!  insist  that  tbe  ditl'iTent  conditiong  above  alliiJed  tu  are 
merely  different  stages  of  iine  and  the  same  morbid  proeess.  Let 
any  one  esamine  eaTefiilly  tlio  siuall  eoiitractcd  kidney  «o  eeiiimenlj' 
found  in  the  bodies  of  old  drankards,  nith  its  rough  pnekercd  surface 
and  diminii^lwd  eortie-al  portion,  sind  cimtrast  it  with  tlio  large, 
smooth,  and  yjale  kidney,  in  a  state  of  fatty  degeneration,  ivliieh  is 
not  unfrequentlT  met  with  in  young  people  not  mi^re  thiiii  twenty 
years  of  age.  Tlie  ciuf^es  of  tliL'se  diseasca  are  ditliTeiit ;  t!i(^  ecii- 
ditiona  under  wliieh.  they  nvcwt  are  different;  nud  iillbniu^'h  the 
result  is  fatal  in  both,  death  occurs  in  a  very  ililfcreiit  vay.  Their 
chemical  eharactors  are  different;  their  niicTH)sco]iieul  eharaeters  indi- 
cate the  occurrence  of  changes  irhich  are  totally  distinct,  .^eain,  the 
treatraent  required  in  the  esirly  stages  of  these  diseases,  nhen  alciie 
any  bcoe&t  is  likely  to  be  derived  from  trcatincnt,  iis  difllTL-ru, 
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The  JJTifiiiUs  aaJ  Mjnipnclatiire  luloptcd  by  Dr.  Johnson  art  tlin 
folluiving :  AnUe  ilcsifaitiiuuhe  iivphiilis;  Chronic  denquaiMLth-e 
ne}'hritit:  W'ixy  de-jeitetutioA  of  the  kiJney ;  Nim-detquamative 
disKiise  of  the  hl'laeij;  Fatly  ihgeiteralioti  of  iJie  kidney;  Shjijiil- 
i-'iliiv  v.e2ikrilLt.  Or.  Julinsiiii  still  suppnTtj  the  same  classification, 
aail  'jpposes  the  tlieorj-  helJ  bj  sume  putlinlogista  with  reference  ttj 
tht  oneness  i>f  Bright's  disease.  Eg  h^  n^cently  written  a  paper  on 
thiagubjcct,  which  will  he  fouiiil  in  Vol.  slii.  of  the  ''  MeiUco-Chiritr' 
giaid  T/'insncllim."  Dr.  Jolinsoii  saya,  with  regard  to-  the  oft 
dchated  quustlua  if  large  ki(liii'7s,  u.t  a.  subsequent  stage  of  the 
morbiil  cfiaiifres,  Cdutract,  "The  rule  is,  thut  a  liirgy  Briglit's  kidney 
remiiius  largo  tv  tlic  end,  and  iliies  nut  become  a  small  one ;  and,  ou 
the  ()tli'fT  hanil,  a  contraetDd  Briglit's  kiiiiipy  does  not  pass  throngli 
jiTiiTiaus  stage  of  enlargement.'' 


CHAPTEE    Y. 


Helaltht  Ukike,  General  Charncters — Kofp-Baok — Cuiiivnl 
Glasses  for  examuiing  Uruu — Qnnntifii  vf  Urvu — O/hur 
of  Uritte — Sineli  of  Urine — Clearness  nr  'i'urhiiilOj' — Con~ 
sistenLe — Deposit — Speeijic  Gravki/ — Mfthoih  of  faking  ihe 
Spenijic  Onivitif — Jieactio/t — Acid  Unitv — Alkaline  tfi-inv 
—  Volatile  ami  Fixed  AlhuU. 

Ik  the  present  Ciapter,  tlie  gi'inTdl  I'liiirEwitera  of  healthy  urine, 
which  lire  uftlw!  greiitotit  iiitert'St  in  i  dinic'al  point  •\i  view,  will  bti 
briufly  (Icscrihcil.  It  is  very  imjiurtaiLt  that  tlie  obseryer  sliiuilj,  at 
once,  ac-q^nire  the  habit  of  recunliiig  the  results  df  bis  csaniiniticin  ; 
anil  I  therefore  strotiKly  mcouiiiiitaiil  cTtTjiiiie  tu  ktiep  u  aotu-bimk, 

110.  Note -Bo  ok.— The  result  of  cTcry  cbaervatioii  shmtld  be 
:iiireftil!y  ciitercii  in  a  miU-book  at  the  time  it  ia  niitilc;  ami  it  is 
ipften  of  the  greatL'st  iinportaticc  to  niakc  a  sketcli  of  the  mkros- 
cupiiial  cliarauters  nf  a  d-epiisit,  and  tct  app.?iid  ;i  careful  l>tit  skirt 
description  q{  the  epci^initn  at  the  ti;iic  tlic  dr,iwing  is  iniide,  as  ivcll 
aa  notes  of  the  case  troni  which  the  urine  ivis  uht;iined.  (On  iHriining 
aniJ  nieagiiniig  objects,  lee  "Tiie  ]\licrose'rjn-  hi  its  Apjilirnliofi  („ 
I'rncliea!  Mediciiir,"  2nil  edit.;  refer  alsi>  to  §  33,  and  to  Plato  T., 
Fig.  22,  ef  the  present  "Work. ) 

K"i>w,  suppose  a  specinitn  of  urine  brought  for  cxaiuinaEion,  buw  is 
the  icvestigatiOB  to  bflCOUiiiioncedJ  What  are  tlio  first  piliets  ivhit^h 
should  attr.itt  notiee?  In  whiit  onler  should  they  be  observed!  .And 
how  is  the  nature  of  the  constituents  wliieh  are  dissolved  in  the  Huid, 
or  wlii-ch  form  a  visible  deposit,  to  lie  iiswrtaintd  1 

The  perfectly  fresh  urine  should  he  pmired  iiLto  ii  cimicii!  glass 
vessel  (Pktcs  I.  and  II.,  Tigs.  6,  7,  9,  §  12),  If  any  deposit  i» 
fttmnjJ,   it   must   be  suhjocted   to  esaniination  in  the  microscope 
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(Chapter  III.),  anl  wrtaiu  clieiiiiLtil  reagoiits  must  be  applied,  SB 
di'SLTiU'J  iinilur  the  huunl  iif  "  L'rinarj  Di'iiusits."  The  cheuiicaJ  exa- 
juiniLtitui  <ii  t'hv  fluid  will  be  Jescrilifii  after  tho  general  characters  of 
htaltby  urine  La\c  btun  coiiaiikTeil. 

111.  anantity  of  Urine.— It  is  Tcrj  miportunt  in  all  caiEes  fe) 
biii'iv  tlio  (jiuiiitiiv  iif  iirini,'  ]Misst.'il  in  u  given  |teriod  of  tioie.  The 
must  uuDiiU.'  uUcuik-'iil  nai  micni^coplcaJ  csa,iumatiL'Q  <jfivn  fiiils  to 
show  any  fact  of  iii]i)i.irHiTn>!  iii  lliis  invest igu lion  i>f  a.  cajie,  in  con- 
Beqneiice  nf  th«  qnantity  <•(  uriiie  passed  iu  the  twentj-folir  houis 
ni>t  haviajr  been  nieasurecL  The  [ira.i:titiouer  ilesireB  to  know,  nut 
unlv  tlic  ijuuiitity  {'f  urine  passed  (that  is,  witer  and  wlid 
niattcT  tu^ttber),  but  iu  muiiy  cases  it  ia  rkeccssarr  to  be  acq^uainteil 
isith  the  ahsiiluttf  HnluUnt  uf  suliJ  matter  disscihed  ill  the  water. 
For  this  suliii  marirr  cimsi.sts  iiia.iiily  uf  substances  rt-dulting  from 
th-e  disintegration  of  ti>su.i!S  and  ble.id  corpuscles.  Such  informa- 
tion can  only  bt;  ubtuiiieJ  by  citrefuUy  measuring  thu  entire  quantity 
of  urine  pitssc-d  in  t\?'i:iity-foui'  hour-i,  and  evaporating  a  given  a.tnount 
of  the  mised  itrintis  jiassfif  tit  'Hlf'tiriit  jieriods  of  the  tl'tjj  to  ilrytiess. 
From  thi?  rt'sult  obtaintd,  the  entire  amount  of  solids  passed  (an 
easily  he  talculutL'J. 

The  amuiiiit  of  urine  and  the  proportion  of  Bilid  matter  it 
contains  vary  very  uiueli,  from  day  tu  da.yi  in  licaltliy  persons.  The 
temperature  of  the  air,  and  the  amoont  of  moistnrt!  present  in  it; 
the  state  of  the  skin  and  muudiia  surfaces  generally;  the  activity  of 
the  fmictious  of  respiratimi  and  uireiilatioii;  the  amount  of  eiercise; 
thi)  qtiaiiiity  anJ  udture  li*  the  fooj,  iuid,  of  course,  the  uuiount  of 
ftuid  taken— are  soiiio  of  the  eircunistanees  which  attiict  the  quam'U^ 
of  tht;  urine  [/a.si;<^il.  lint  thi:  quantity  of  urine  in  htaltb  varies 
according  to  the  siio  of  the  iudiridual,  or  rather  aecurding  to  the 
weight  and  the  activity  of  the  imtritive  changes,  bo  that  it  is  quite 
useless  to  pitt  forward,  with  confidence  any  definite  amount  as  the 
average  i^uautity  cf  urine  pusaed  by  individuals  generally.  The 
natiiTD  of  the  occupation  also  materially  influences  ihe  amount  passed. 
In  round  numbers,  however,  the  ijfoportioa  in  health  may  be 
estimated  at  fii:an  tiretity  to  sistj  ounces;  and  a  greater  quantity  is 
pa.ssed  in  tbti  wiater  tbati  dllfitig  the  i^UUimcr  months,  because  in  cold 
weather  less  fluid  escapes  from  the  body  through  the  skin.  It  is 
stated  that  rdther  more  than  two  ounees  of  urine  are  secretied  per 
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hour,  Irat  during  some  periods  of  the  day  the  secretion  is  nmch  morL' 
actiye  than  at  otkera 

US.  Colotti  of  'U'Tfae, — Uriiie  from  the  same  individual  Tarii?? 
much  iu  colour  at  diflereut  times,  and  speuLmeiis  taken  from  u  num- 
ber o£  persttis  in  i  state  of  hfaltb  exhibit  the  greatest  vfiriation  in 
tint.  Newrtheless,  important  information  is  often  gained  by  ohscrv- 
ing  the  colour  of  urine.  la  some  cases,  fn>m  the  Cdloiir,  we  are  l&l 
to  ausjiect  the  presence  of  certain  suhstiinces  dissolved  in  the  fluid ; 
in  others,  we  muiy  feel  sure  that  certain  njurhiil  c^mstituents  ure  e'jI 
present  The  ailour  of  the  urine,  as  well  aa  mauj-  other  chamcttTS, 
aeems  te  be  affected  by  the  period  of  the  d:ij,  the  niitiire  of  the  diet, 
tb&  state  of  tbe  ruEpiratory  {irocess,  changes  of  tunipcrature,  and 
many  other  cireumstauces.  Healthy  urine  varies  from  a  pale  straw 
C')Iour  to  a  hrywiiish  yellow  tint,  Jn  diseuse.  it  may  he  perfectly 
colourless,  of  a  natural  colour,  bright  yellow,  pinkish  liromi,  nf  u 
smoky  appeamnue,  blood-rtd,  or  even  durk  Hue,  What  we  learn 
front  theso  difforences  in  colour  will  appi-ar  when  itci  come  to  wni- 
gider  the  chanicters  of  the  Urine  in  diseuae.  XtriDsiTj  AhjM'siU  alsi> 
vary  much  in  colour:  they  may  be  white,  pink,  red,  pale  or  dark 
br>wn,  blue  or  hi  sick. 

The  nature  of  the  colouring  matters  of  lu-ine  has  Vcn  careful  ly 
investigitcd  by  Heller,  who  obtained  u  jelliiw  eoI^iLribg  iiiiitkr, 
aroxanth in— ^:orK.spLi\iilii»g  closely  to  vegetable  inilican.  This  sub- 
stance was  also  detei^tcd  subsoqiiontly  by  Dr.  Sehunk,  of  Maneliestor. 
Prout  5iad  obtained  indigo  from  urine,  and  had  suhlinii'd  ic  in  iy4t'. 
Urosanthin  can  bo  de-eoiiipi-iscd  byaeids,  or  t'venby,espi.isure  to  thesiir, 
into  It  red  colouring  matter,  urrlioJine :  and  a  lluesLibsUncc,  uro'jlmi- 
«7iA  The  furnierliaa  the  same  amipOBition  as  indicfo  rpil :  the  latter, 
asiniig"  6itfc{CnirslS'  0,).  Uroglaucine,  analogous  to  t-lw  blue  couj- 
pound  obtained  from  indigo,  may  be  obtained  from  all  epeciinens  of 
urini!,  and,  in  disease,  eometiuies  forms  s.  vibilik  hiae  disposit.  Indigo 
blue  has  nearly  the  same  chemical  compcsitii-n  as  ha^nialint! :  it  is, 
doubtless,  fonuvd  irom  it,  Leucine,  which  has  also  been,  mot  with 
many  times  in  urine,  is  another  substance  which  may  be  produced  i[i 
the  formation  of  this  bluc  deposit  of  indigo.  Tlie  yellow  ctilouriny 
matter  of  healthy  urine  was:  termed  by  F.  Simon,  of  Berlin,  haom- 
pfi/ein.  The  presence  of  a  substance  in  the  urine  from  wlii-ch  indigo 
can  be  obtained  muat  now  te  regarded  as  a-  settled  fact;  and  it  is 
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prnhaljlG  that  tbe  blue  depoeit  otsyrvc-d  in  certain  instances,  and 
rufcrred  to  bj  different  authors,  was  iiidig-a  tine,  formeij  bj  the 
(iacompfisition  of  UMxatitLin.  Br.  Hasaill  bits  published  some 
interesting'  caae-s,  and  has  very  carefully  uiialyscd  the  deposit  ("  Pki- 
Ivxiijiliical  Transacihms,"  1S34,  p.  297:  "" Procevdings  of  the  Royal 
S'lcUtif,"  iTiitio  IfJtli,  !853).  I  «iL  fully  tontirm  his  statc-naents,  a£  I 
httvtt  recently  had  an  ojipurtmiitj-  nf  i-x;u[iining  a  spi^cinien  of  urine 
ivith  bluu  deposit,  \vlii(;]i  ViLS  sunt  lo  lui;  by  lny  friend  Dr,  Eade,  of 
Kiirwicli  *     In  tliia  case,  tliu  deposit  wus  urj-stalline. 

Uro'injthrm'  in  srcther  coimiTiug  matti^r  dcscrihcd  by  SinwMi, 
and  always  sLssociated  with  uric  acid  and  urute  i>f  soda.  This  sub- 
Btance  is  prul>iil]!y  t\ii:  foi-tdn  will  and  pUi'purilU  of  "mtiiollla  pf 
i'rout,  and  the  jiurjitiriiif  descrlhi.'d  hy  Dr.  Gelding  Ji'ud.  It  has 
been  analysed  by  SclbL-rer.  vr]x(<  liii.ds  tliiit  it  contains  iihout  G5  per 
crnt.  of  uurbun.  It  would  seem  tbut,  when  the  elimiiiatinu  of  sub- 
stances from  ihii  livuT,  rich  in  wirbou,  is  interfered  with,  an  increased 
q^uuntitf  of  tliis  suhetiiiict  is  excreted  in  the  urine.  A  groeri  colour 
"hiLs  bi-'cn  notieod  in  tertiiin  cusos  (I'arkos).  Crrasote  and  tar,  when 
taken  intuTcally,  sLUniitiuiiiB  causu  tlio  urino  to  be  of  u  ■very  dark 
iiuloiir.  Dr.  Hitrlcy  finds  tha.t  the  enlnuring  matter  of  healthy  urine 
contiiins  a  notable  quantity  <if  iriiii,  lika  tho  ha;uiiitine  of  the  hkiod; 
Ltnil  In;  gives  to  it  tlw  name  nf  uroliajmatiiic.  Prout  IwlieiX'd  that 
tUe  culuuring  ua-tti/r  '.-I  urine  vna  due  tu  the  presence  of  a  sort  of 
resin;  and  Dr.  Ilarlcv  has  lately  isolated  a  icsiiions  su"bst!int:e,  which 
possesses  many  charucturs  ia  (.'uJllliloli  with  tlie  rcain  deriveJ  from 
■cerCa.ln  jilants,  and  closely  rc-st'mblea  dratonino,  which  is  nhtained 
fptlii  dragon's  blcwid,  (lie  esudatiiiu  frcm  the  stem  of  one  of  thd 
resin-bearing  jHilms. 

1'iie  reliitioii  of  the  colouring  matters  of  the  urine  to  those  of  the 
Ijitc  has  been  dwelt  upon,  and  BtTioliufl  long  tv^n  drew  attention  to 
the  rpsemblanee  of  the  ]ntter  to  the  cLloropliyll  of  plante.  Certain 
chemical  reagents  cause  the  same  cLangc  in  hotb  these  colouring 
naatters,  A  red  colouring  inaturial  is  nut  unfroquentlj  seen  in  the 
(jells  ia  the  centra!  part  of  the  lobules  of  the  liTcr,  and  Dr.  Beiice 
Jones  met  with  :l  gall-stoni?  of  a  brielc-rod  colour.  There  is  much 
reasjfi  for  bi.-lioving  that  the  formation  of  these  colouring  mattera 
is  connected  with  the  disintegration  of  blood-curpnscles,  ajid  the 
quantity  formud  and  the  intensity  of  the  colo-ui  probably  depend 
■•  "Archivn  o/ifedidne,''  Vol.  1. 
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upon  tte  activity  •){  (he  csidisiag  processes  going  ob  in  the  ufganJsiU  ; 
but  the  n'holi;  question  of  the  jjruJuctiou  of  coluuiiiig  matter  ia  the 
living  iiodj  is  still  inrolved  in  great  obscuiit^y.  The  aeparation  of  a 
snbsttinte  from  the  niiue,  from  which  iudigit  blue  unJ  indigo  red 
may  be  jircpart-J,  must  bo  regiirJ-ed  as  a  fact  of  the  gn'atost  iiitert'St ; 
and  further  experiments  oti  lliis  subject  arc  likely  to  lead  to  im- 
portant results  in  counesioa  with  the-  funuiitiou  iif  orgauic  coloiu'iug 
mutters  iu  the  animal  body,    (Sen  alsu  §  Sll>.) 

113.  Smell   of  Urine Frdiu   the-  snicll   'if  the  urine,  in  prrnie 

instances,  thi:  [iraetitliuieniiuvg^iinisefiil  inl'orniation.  Healthy  urine 
has  a  peeuiiaramlTervcharacterislie  smell,  wliieli  ban  been  li^^scrilit'ii 
as  aromatic,  but  yvell  knuvru  to  all:  it  prohilily  depends  uputi  ihe 
presence  of  certain  organic  acids  {CarholifCuH,  0;,}.  In  disease,  the 
specimen  may  hn  bighlj  jiuntierit,  frjm  the  presence  of  carboiitih'  of 
ammoiiiu,  nhiehis  jmiclueed  by  the  ileeomptisitiou  of  the  ureat'seittd 
by  some  animd  ferment,  especially  by  mucus  i.if  the  bluddiT  in  a  state 
of  incipient  deeoi.iip".ii!iit]ijD.  iu  other  iustauees.  it  muy  have  the  smell 
ef  healthy  urine,  but  tie  oiloiir  wry  iiinwh  more  intense.  Sulphur- 
etted hydrugeu  may  be  evolved  from  it.  The  smell  of  the  urine  is 
affected  by  many  articles  vf  fowl,  such  as  aspardgus,  garlic,  and 
cubebs.  Turpentine,  even  if  inhaled,  causes  the  urine  to  evolve  an 
odcur  something  like  tlm  smell  of  violetf, 

114.  CleameHs  of  Tarbidity,— Healthy  urine  is  perfectly  clear 
und  transparent ;  but,  after  il  has  been  alit'WeJ  to  stand  for  a  short 
time,  a  very  fniiit,  lioeculent,  bulky  deposit  colleeta  toniirds  the 
lower  piirt  of  the  yessel.  Thia  cloud  consists  of  a  little  mucus,  ivith 
iruperfectly  formed  epitlieJiiil  cells  from  the  mucous  meinbraiie,  and 
epithelial  Jib r is. 

In  di^sease,  the  urine  may  be  opaque,  from  the  presence  of 
different  substances  held  iit  suspension.  Urate  of  fcki  is  tlic  moat 
frequent  cause  of  this  opacity,  in  which  case  tte  colour  uf  the  mass  is 
generally  oJ  a  dirty  ytdloit,  or  briiWaiaL,  rtsembliiig  peas-KLiup, 
Very  rarely  it  results  from  fitty  matter  in  a  minute  state  of  division, 
and  tbe  urine  has  the  ajipearinco  of  milk.  This  uecuis  in  caajs  uf 
thjfious  mine.  Iu  tliese  instances,  the  turbidity  still  eontiiiues  after 
the  urine  has  been  Hlloired  to  staud  arill  for  sume  timL-;  but  gerafrally 
the  opacity  of  a  specimen  depends  upcn  the  presence  of  a  deposit 
ipmpoTaiily  suBpeuded  in  it  from  agitatiuu,  but  which  collects  at  the 

E  a 
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bottom  fif  tlie  vessel  after  a.  lijne,  foniiing  b  rigible  deposit,  leaving  b 
perfectly  char  fluU  above  It. 

lis.  CDnslatence.-^TIeaUhj  urioe  is  perfectly  limpid,  lilte  natei, 
and  cat!  "be  readily  mulu  Uj  lirof)  frtnu  a  tube,  In  disease,  however, 
the  urine  may  be  tlvjhlhj  nsc'ul,  or  so  Ih'wh  ani  'jliiry,  or  rojiij,  that 
it  may  be  drawn  Up  at  tliG  oml  of  a  roiE  like  a  tkrcaJ,  and  canngt  te 
made  to  drop  at  all.  It  ina,y  Ijo  teuii-jlui'l ;  and  iu  tare  instances, 
altbough  paajed  perfiictly  fluid,  it  has  afterwards  assumed  the  forp 
of  a  thick  /(I'ijt  jdtij^  SO  that  tbc  vessel  contaiiilug  it  might  be 
Invertfd  without  its  eseajio.  Such  specimens  haTc  been  met  with, 
associated  with  a  milk-lik'C  appearance,  in  asaa  at ckyloui  urlite. 

ua.  Deposit.— The  only  deposit  which  urine  in  bealth  contains 
is  the  faint  iiiiimjjortant  rauCus-cloud  hefure  rfefefr&d  to  (§  1  Li),  All 
the  const! til cnt.s  remored  from  the  organism  in  this  eicretion,  in 
health,  escape  in  a  perfectly  soluble  form;  but  irhen  the  healthy 
physiologlciil  changes  are  in  any  way  interfered  with,  some  of  these 
conBtitiieiita  uro  produced  in  abiicrrail  i|uu.ntity,  and  aw  deposited, 
m  an  insulublc  form,  cither  at  tlie  time  tbe  urine  Is  secreted,  wMe 
it  rtnutiis  in  the  Wadder,  or  at  a  variahle  interval  of  time  after  it 
has  lieen  passed.  Tbe  deposit  may  be  soluble  in  the  warm  fluid 
precipitated  as  soon  as  it  heeouies  eold,  or  its  deposition  may  be  due 
to  certain  cheinicul  decompositions  occurring  in  the  fluid, 

117.    Specific    Gravity :     proportion    ot    Solifi    lEatter. — Bj 

ascertaining  the  speeitie  gravity  of  a  Bpediuee  of  urine  [§  23),  we  are 
enabled  to  furm  u  roiigli  estiuiatc  of  thu  quantity  of  solid  matttr 
dissolved  in  the  iluid;  and,  by  meiisiiring  the  entire  q^uautity  of 
urini;  passed  in  the  twenty-fuur  hours,  we  have  data  for  indgiog 
apprnsiiuatelj  of  tbe  quiuitity  of  solid  material  removed  from  tlie 
organifiTii  in  this  seereiioii  in  twenty-four  hours. 

The  Ejioeilic  gravity  of  healthy  urine  mtiy  hf  conBidcred  to  be 
about  1,01-5,  and  the  ijuiiiitity  of  solid  matter  p^issed  in  the  twentj- 
four  hours,  iimounis  to^  fr(im  800  to  1,0011  grains.  It  has  been 
considi^Ted  stil!icient  to  calculate  the  quantity  uf  Bclid  matter  from 
the  specific  gravity.liy  multiplying  the  number  OTur  1,000  indicating 
the  specific  gravity,  by  about  2'5.  The  result  wih  give  ib  approi- 
iniati(jn  to  the  rjuantitj  of  solid  matter  in  1,000  erains  ui  urine, 
lliifi  calciilition  is  by  no  means  correct,  and  ia  useless-  for  accurate 
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inSMtigiktifins.  Its  inesfist  Laliire  is  sixbvfu  hy  tliiD  fact  that  llii*^ 
very  different  numbers  have  bren  prnposeJ,  naiiielv,  506,  2'^3  nnd 
1-65.  When  it  is  considered  how  widely  difter-eiit  the  nim  position 
of  the  solid  matter  maj  he  in  varicins  specimens  of  bealtby  (nine,  it 
is  obvi.ius  that  results  ohlaiued  in  ihts  mnnner  must  ofti'D  be  very 
wide  of  the  truth.  Take,  for  esnra|>!p,  rilhiiiiioi  aiul  cniiiiiti'ir  Sfiit, 
A  fluid  contiining  13(i4  grains  of  the  former  m  l,rKXi^TniiiR  will 
Ilktc  a  specilic  grayity  of  1,0110;  ivliile  -ore  CLintiiiniiig  iinly  SlVO 
gnuis  of  comman  salt  in  the  same  ([iiantity  will  kivo  a  sjieoatic 
grayity  tif  1,0(54.  The  proportion  of  common  salt  iia  urine  varies 
more  tbiui  the  other  cjnsiitiients,  as  it  depends  upon  the  quantity 
taken  in  tkcfoud. 

This  clearly  shows  that  any  attempt  to  '^alfulnU'  tho  quantity  of 
Bdlid  matter  in  na  auimiil  Hdid  cituiiot  "b-e  vt'ry  esact,  !□  investi- 
gations, therefore,  whorc  any  ajjpnnicti  to  accuracy  is  required,  we 
must  CTipcMtQ  a  given  quantity  of  urine  {1,01X1  grains)  to  dTj'iicia, 
at  a  tow  ETCn  tcmpeniture,  and  WL^igh  the  solid  matter.  As,  hoiycTer, 
this  oporation  takes  sonif  timi^physidnnsare  eomyiellcd,  as  a  general 
rule,  to  be  centent  with  taking  the  specific  gravity.  In  miiny  ciiscs, 
the  information  gainod  by  this  simple  njieratien  is  very  important. 
Thus  the  urine  may  be  not  m:ire  than  1.0t)2  or  1,003 — a  windition 
commonly  met  with  in  hysterin.  A  patient  may  Im  eonliruially 
passing  urine  of  specific  gravity  l,ltli)  to  I,iil2,  ivhieb  is  eomuumly 
the  ease  with  albuminous  urine,  passed  by  pnlieiitii  suftering  from 
certain  cliroiiic  Tsidney  disoasca,  Crine,  containing  a  very  l;irgB 
qnantitj  of  area,  so  much  that  crystals  of  nitrate  of  urea  mh  f[iruiod 
upon  the  adJiiion  of  nitric  acid  witbout  previous  concentnition 
(cxeesa  of  vren),  usually  reitehes  ljt)30,  era  little  Ini^lu'r;  and  in 
cases  of  conSriiitd  diibetcs,  niicTc  very  lar^e  quautities  of  BUgar 
escape  from  the  organism,  the  urine  liaa  li  sjiocilic  gravity  of  1,035 
to  1,040,  or  tiTcii  higher. 

118.  IteELCtion. — The  reaction  of  urine  may  he  rciidily  ascertained 
by  the  use  of  IJtiuus-pa.per,  irhieh  is  prepared  by  sonking  a  thin  but 
firm  Smooth  paper  in  an  infafiion  uf  litmus.  It  is  ilesirablc  not  to 
use  blotting-paper,  or  any  Bpongj-  form  of  paper,  for  this  purpose. 
Urine,  having  an  iind  reaction,  immediately  reddens  this  blue  payter. 
The  alkaline  reaction  of  urine  is  ascertained  by  the  use  of  irtlititied 
litiiiiti-psper,  prepared  liy  adding  a  very  small  (juantity  of  dilute 
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aciil  to  the  infusion  of  litmus.  An  alksili  always  restores  the  blue 
colour  of  this  reddened  paper.  If  no  change  occurs  when  the  nrioe 
is  tefited  with  both  kinds  pf  paper,  the  reaction  of  the  spe-oimen  is 
amtlrril. 

119.  Acid  tTrine. — The  cansp  of  the  acid  reaction  of  urine  is 
iibscuTf,  and  j>ri"ihab)y  ilui.'S  not  a.li!aja  iis?pend  upon  the  presence 
of  the  same  siibsta,oce.  Sometiiuea  the  reaction  maj  depend  upon 
carbonic  aciiJ,  wliich  is  pm.^unt  in  greater  or  less  proportion  in  all 
the  animal  duitls.  In  this  case,  thu  blue  colour  of  the  paper  ia 
rt'Storetl  bj  geiitlj  ivurming  it  aftei  it  has  been  changed  by  the  acid. 
A  fixed  a.cid  reaction  may  bo  due  to  tht'  prosence  of  an  acid  phoE- 
|jhtite  of  soda— n  S^lt  ivhich  ustibita  an  acid  reaction,  without  the 
presence  of  any  froc  acid.  This  salt  miij  be  formed  hj  the  action  of 
uric  acid  upon  common  rhomhig  phospiate  of  Soda.  If  a  little  ttric 
acid  he  aiiJed  to  a  solution  of  coinnjon  rhombic  phosphate  of  soda, 
the  mixture  will,  while  ctild,  eshihit  the  characteristic  alkaHue 
reactiun  of  the  salt ;  but,  when  heat  is.  applied,  decumposilion 
occur.3 ;  the  uric  acid  disajipears,  and  eomhines  with  one  equivalent 
of  the  soda  to  form  urate  of  soda  ;  and  an  acid  phtsjihnte  of  soda  is 
proiiueod  (ifXpiTiment).  The  aeid  rraction  of  urine,  however, 
cannot  alvrajs  be  esplained  in  this  manner ;  and  it  ia  certain  that 
truces  of  free  nrganiu  acids  are  present.  LeLmann  has  found  both 
free  lactic  and  free  hi]ipiiriG  acids  in  some  specimens  of  urine, 
liatelj,  Ilallwaelis  has  shmvn  that  a  large  amount  of  hippuric  acid 
^ilts  exists  in  healthy  human  urine, 

Many  Bpfeim«is  of  urine  whiuh  arc  slightly  aciJivhen  passed 
from  tJl^e  organism,  li-icome  more  strongly  so  after  standing  for  gome 
dujs,  and  crystals  of  uric  acid  are  depusited.  This  acid  reaction  may- 
remain  for  weeks  or  cTon  months,  iut  usually  the  acidity  gradually 
diniioishes,  '^nd  the  siK.'cimcn  at  last  becomes  alkaline  from  the 
pros^nc*  of  eai-lionate  <if  amnioiiia,  formed  in  consequence  -of  the 
decomposition  of  the  urea.  The  researches  of  SchiTcr  have  proTed 
that  the  grsidnally  iiiCTCasiii;;  intensity  of  the  icid  reaction,  and  the 
deposition  of  uric  acid,  were  duo  to  a  process  rcHcmbling  fermen- 
tation, which  was  excited  by  the  presence  of  a  small  quantity  of 
mucus. 

The  intenKity  of  the  acid  reaction  of  urine  in  health  is  continunllj 
undcigoing  change  at  di^'ereut  pcrigids  of  the  day.     Dr.  Owen  Ke^, 
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■  eerazs  "»»■■'•  W  nzsju^if  w  >  iiiiiiiii     u;  Tiii  knon^  ir  "^ 

I&Sl .  I)K  fcmix  i'Tses  iik  bJv  mot  ssie  titf-ii-r  imeiT^aiir 
ihi  iiiliffiii  vi^i^  iinw?  tE^  'Tuf  lasmri  it  tu±  imif  iLlE5sa*!¥ 
»^<-fc  T^na  1^  lit-  nazjc  joint  V'.°^  zVit  &  p-w  ceuieic^  (e  •cic  s 
feci  jnsE  "SA  Essois-  TTi^  ^laniT'  ic  ■ai'^  j^ni^  h  ic  ia 
mi  -a^BB  de  noiaa'  a.  'E  '■'tf^-ir  nnct  s  i^nmust^L  ^u: 

.  tr  *  iiBT  ^T"*-  uh?  Tij^""  ii'Hi.  i;  ir^x^'r  nac. 

'  X  s)^.  ^  «E^  luiricr;  w.  loic  it  shsj  Tir*"*'"-" 
it  V  AnfaBr  a&a^WL    I:  »  ^aitcuuLf  nmtur^xts  st  ike-  ^  note 

c  Readied  «xy!r^Baja   I3<'11-  ii^ilTiT  £bC   te^atni  >;f».c:j 

th«  xifin  ■!«  l!»-  ^"^  !i^  *T^  :•«  isiDijiT  tjs  aat    S^^^rtLi- 

■  nil  i  iwiiii  iiYi*  t^:iL^  »  ^!)Lis  sac  £ai?:TJr  tlie  tv:j>!.  It 
mtmek  w  be  Bie$<!Zii!iu   -i  ^  :ua:^^  pus^  t^I  -ru  j^a 

Bttt  Jjieitm  smr  7  -    rummMM^Wm   li'T^ita^ir' 

I  'BmA.  3  Hfft. ,  <-ter  "iaaA.  iins,-  iiaj.  iriae 

Dt  KeberU,  «*  Maz  ■       l-  j«r'.ri5*;  .  t._7     ..:..^r^  sb*S 

«ff  *'^*''— *«  «p>:  1  ~ .  a    ~ JVfini <rt  of  i*f  LiU^^ff  tm-i 

PUamt/iiBti  Sotutj  j  J/.*  *«c«-."  V  L  IV_  l-.^  .  He  tKiBLfS 
tt  Ac  «BdM^  tkaL  is  iw9  or  i&ik  b:^3!  inex  a  oeaL  the  atidVjf 
^|A«  anw  if  dimaadiiteiL  tat  ibl  tbt  wioiaiu?  <*  lenMe  e&a  •>( 
a  anl  it  fa  iaemaM  del  ^dlttf  lif  t^  nm&  TIksc  K^is  4ccnr  «d 
m  wmmoA  aad  aki)  aa  x  Te§<ec^-Ie  <iiec.    Dr.  Roberts  eocados  that 
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the  fdud,  which  contn.iii  alkali  in  excess  of  the  phosphoric  agid 
present.  Henco  arises  thu  oikiilinity  of  the  blooii;  but  if  this 
incrqasea  bejo-nd  a  certWE  point,  the  kiilm^js  aeparate  the  e5CesS) 
and  the  urine  is  alkaline.  If,  on  the  other  hand,  the  Wood  Is  not 
sufficiently  alkalirif,  the  kidneys  sppaiate  acid.  Thus  do  these 
organs  regulate  the  qaancity  cnf  alkali  in  the  blood, 

Ths  intensity  of  the  add  reaction  is  readily  determined  by  ascep- 
taining  how  much  of  a  grdtlnattJ  suliLtiun  of  carbonatti  of  soda  is 
required  to  neutralise  the  acid  in  a  gi^en  quantity  of  urine.  In 
sEating  tho  results,  th-c  degree  of  acidity  ia  expressed  iks  if  it 
depended  on  osalic  ncid.  In  twenty-four  hours^  a  proportion  of 
acid  is  excreted  which  tfitresponila  to  from.  30  to  60  grains  of  crystal- 
lised oxaJie  aiiad,  according  to  Vogel. 

120,  Alkaline  TTrme. — The  alkaline  reaction  of  S,  specimen  of 
ui-itto  may  tc  due  to  t!ic  esi.=:t«iee  of  ttirboniite  of  amtiiania,  in  which 
case  the  blue  colour  produced  by  t^estiiig  it  irith  reddened  litmus  ia 
dostrcjed  by  tlie  ipplieatioo  of  a  gerktle  heat  [i-ulatile  idknli)-,  or  it 
may  depend  upon  the  presence  of  an  alkaline  carbonate,  as  carbonate 
of  soda,  or  a  neutial  salt  hii^ing  an  alkaline  reaction,  like  common 
phosphate  of  soda,  in  ivliich  cases  the  application  of  heat  does  not 
restore  the  red  colour  of  the  litmus-paper  {Jixed  alJiali). 

121,  Tolatile  Alkali.— The  dpTclopment  of  carbonate  of  ammonia 
in  urine  depends  up^[t  the  doutimpi^sitiou  of  the  urc:a  by  the  action  of 
the  mucus  nr  somi-  animal  matter,  which  acts  the  part  of  a  ferment 
In  Sumo  distftses  of  the  inucous  nicnihrane  of  the  bladder,  and  in 
ciiscs  of  parapif'gia,  where  the  muscular  coat  of  the  organ  ia  paralyfied, 
and  -consequent  I J  tlie  setretioli  is  Cetain-ed  for  a  long  timi:,  this 
change  is  very  liable  tn  occur,  ajid  giTcs  rise  to  pain  and  great 
distress,  which  are  much  relieved  by  washing  out  the  bladder 
thoroughly  with  tepid  water.  A  mere  trace  of  urine  which  has 
undergoni*  this  change  ia  eapable  of  esoiting  a  similar  lie  composition 
ill  a  vsry  largo  q^iiantity.  It  is  important  fco  notice  that  if  pns  fre 
present  in  such  urine,  it  hoeuuies  coverted  into  a  viseid  glairy  mass, 
irhieh  ia  removed  froni  tho  bladder  with  the  greatest  ditlicuity. 
This  action  of  tlie  volatile  alkali  on  the  pus,  precisely  accords  with 
that  which  occurs  if  onlinary  liquor  potasaas  be  added  to  a  specimen 
of  pure  pus  out  of  the  budy.     I'us  thus  rendered  glairy,  formiag  a 
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T  brad  >dlMfflTC  BttflB  »t  Tiw  bMMB  **  tbe  TMed  wsaiaisig  The  iniBt 
IS  nsoallr  called  mMnu,  bat  u  I  isTc  aid.  it  loDv  eaawli  «f 
iLlWred  pas.  If  this  iKtKA  «a  tte  p»  cbIt  «caR  after  tfe  nme  lac 
left  the  bladder,  it  is  muB^wtiat,  bat  vkea  h  «ccbi3  l«i>ce  iti 
eiptilEiiiii,  it  is  iJwiTi  Tifcpifj  to  ijitaien.  ami  if  i!»t 
camiot  be  eotin-lT  prenntcd,  ena;  la  the  rxisi^nce  «f 
mechajucal  impe^Unwnti  (a  tiie  «sape  •:'  lae  Gii£<£.  t  sasi  nr  la 
render  tlie  nriiie  aod,  ud  ikss  prrreU  ia  mcsh^ke^  b;  grriB^ 
TeJT  large  and  fr»]TiaitlT  repested  dosn  of  ntne  xid.  Halai  tbk 
(TEatmsit  b  Goatraindiated.  as  is  oertun  taa^  aiad  1  dall  bxw 
ocGafflon  to  refer  ta 

in  tlie  DreKT.  or  p«^lTu  of  ibe  kidDeT.  viD  excite  tkis  cfaangp.  andL 

bnse  enaie,  vhli  &e  prtdpitaxiat  ef  {ilyxfAate  «f  live  and 
ammoniaca-fliapiesbii  flto^hau:.  Uflre  fttt  u  i/fm:*A.  vfaieb 
effn.-t$  tbe  deoHnpostioD  <i  the  sna  and  a^^malea  tbe  aoar^aet 
aJreaiv  pri^iieed,  tsd  nakn  idief  be  a&«il^  esopieCe  iaaim^aA' 
sticn  «f  tlie  maooos  laenbnDe  rranha.  V''.:4uik  alkali  k  oertr 
dMected  in  luslthj  itiiai&. 

las.  Pixed  ADtalL— rHzit  Lr:.w^T«T-  '.-fi*!!  ^xliLiu  aa  a;i:iJiit^ 
rrartiuB  dcs  I'-  lie  j.riSr-w  'f  ui  alkali  »LiA  ij  irt^  lokiilt  by 
heaX,  and  ilm  naaun  u  cfien  V-  b^  o«  wizl  ici  »  e»l«  '.f  btaltL 
WliQi  aa  ''^*^™*  caibecate  ia  do^cied  :l  Ui^  uin^,  it  uual]; 
reBolCg  from  lh£  deec^Matioa  '^  nlii  '.f  eeru^  'Js^asiiK  widi  il 
tlie  oigaDiaiL  Sahs  of  tanafk.  n«f^»^  c^m^  tad,  vaif^  vam 
drcam^taiiDesT  th^e  i.t  oxabc  and  ikoelx  kvI^.  bKune  RKJi«d  iobi 
carbtoiaia  in  tbciT  pusa^  Atm:^  tb»  «¥;aQi|ifr,  jnat  »<  bj  tbf; 
inflnesce  «f  a  red  beat  dier  are  c«i.T<ened  into  ouWatu  <iut  cf 
^  bodj.  T^  oine  ua;  alri,n  be  K&demd  allbJioe.  mid  ta^ 
qoidl;  so,  bj  ^ring  ndi  nlu  in  Riffiiann  iiOiiiiuiT ;  szid  tLeir 
admiiUEtTVii'ja  is  iTf  sr^M  aATtiax^  in  casts  wben  beiutCt  it  liluly 
to  be  demed  &\<m  alkalies,  eqndallr  wbtre  R^ya;^  alkaJiet  ou  boi 
ap^ee  with,  tbe  dizscdve  ca^uiE.  1  belieit;  tL&i  iii  masT  uua*  ilitr 
aUeali  tfacu  fonoed  in  t^  or^aoiEiii  vz.^:nii  %  Qi'.4%  U:at;&dal  iaflueau: 
dun  tbe  eiMUticai  of  alkaliEs  or  their  carV.*iuite£.  Tlie  raiuc  of  tb« 
joice  otf  onages  and  kmcme  is  Tan&u  «>&diUM?c  is  l^  be  attdljutfei 
t»  thif  dnage- 
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If  tho  iilltdine  Teaction  or  fhc  urine  is  due  to  the  pres&nee  of 
i;arbonate  of  ammi-iDia  crystals  of  tripio  pKoaphate  ("  IllutlTatwrn" 
Plate  IX.,  Fig.  1|  XXL,  Figs.  1,  3),  and  ii  deposit  of  phosphate 
of  lime  ill  a  granular  state,  or  in  the  fomiuf  gkibules  or  minute 
ilumb-bclls.  will  te  proscut;  if,  on  thfl  iither  hand,  it  depends  upon 
HsL'd  ntkali.  only  th<^  latter  dcpu&it  without  the  erystals  will  be 
iletcclxil. 

Tiie  qitantitif  of  alkali  can  be  estimated  by  the  ordinary  process 
of  alkaUmitry.  Dilute  sulplnirii;  acid  containing  a,  kinnm  quantity 
<>f  pur(!  sulphuric  acid  is  added  until  the  reaction  ia  neutral  to  test 
piper. 

Before  resorting  to  a  more  complete  chemical  and  microscopical 
(^samination  of  a  .specimen  of  urlim,  it  is  important  to  a.icertain  the 
<}\taiitit\/  parsed  in  twonty-fou ]■  hours,  to  notice  its  ciAour,  smell, 
co3isistatre,  cleaniesn,  or  turbi'litif.  Eind  the  prescLce  or  absence  of  a 
tlejroiit,  and  to  aacortaia  its  ^im'ific  i/riivitij  and  reaction. 
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Healtht  Vrcte.  L  Volatile  C-mAtiCveaU. — II.  Orjunu^  Caiutv- 
/rtf  Jirt.— IlL  Iitoryam:  Ciy/utiiuenu — VijLiriLE  C'j?ST1Ti_"E(t*: 
Water — Carbonie  A'^d — A  nrrfntia  ftnd  Amitn'/iuii'-al  SilU. 
OaoAyic  Cossrmrcrri :  L  rta  —  Qriaaiitu  —  C'!iar»rteri  — 
CircumiimiCf)  a^Kting  th«  Frrrmatuin  'if  Crta — Origin — 
Creatine — Creatinine —  Qaanint — Sai^ru — Inotite — C'ric 
Adij — QuGftttl^/ — Dtttfitfrn — il'-jde  of  Forrtvition — Lraic 
— ■HippuHc  Acid — Kxtrnetirf  Matter* — Sidphitr  Compound 
— Sui/ar — _Vurtt! — Lartic  Arid  antl  Lattaln — Oxaiii  Ai-itl 
— Peculiar  Orys/iic  Actda  tnd  F'jrmiQ  A'nd, 

It  is  ooDTeuieat  to  ^ride  the  ccasiraeDts  of  healtlij  oiine  Intu 
three  classes,  ^'o.; — 

I.  VoLATiLi:  Cos^sTiTiK.trs; 
II.  Oit^A-tic  i.V.firncEyrs; 

IlL  laOKftAHC   COSSTITUESTS. 

The  fix»t  elaas  incledes  those  snbjtanees  which  are  v&latilised 
at  the  iempenirure  uf  a  steani-bach  (212°  or  less).  TEn-  mysi 
important  of  these  are,  water,  earlionic  ati'if.  and  eertaia  ammimiti^il 
nails. 

The  Becond  d&as  contains  thuse  organic  con^itUEiDts  wliich  ure 
not  voliitilised  at  a  temperature  of  US',  but  Tvhich  are  deci>m]iiiH-U 
at  a  red  heat.  The  most  impurtant  of  thesu  aro,  areit,  arw  ur  liihif 
add,  hcpjjuriv  acid,  with  uralfs  and  Jiiffiufitfi.  Jiiciif  ■di'iiJ  iinti 
laeiatci,  niin-u*  from  thf  bladdt^r  inr  (jthcr  parts  <jf  the  urinary' 
mucouB  merabrane;  I'ceaiinc,  creatinine,  and  various  iudl'ttrmilllllc 
nncrystallisable  substances  included  under,  the  head  of  exCnriiiu 
nuitters.    TheMtjariiij^tnatf^M  alreadiT described  (§  112), and  cettiiiii 
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pwiiliar  organic  acids,  tncos  of  iug/ir,  with  perhaps  traces  of  leaeiru, 
I'jrotiitf,  D-nil  one  nr  two  other  less  imf  DTLu.nt  orgiuuu  matters,  might 
tio  ineludml  in  Una  class. 

In  the  third  claes  arc  foand  variouB  snliaf  mntlfrs  which 
reniiiiri  liicil  nfter  the  oi^nic  matter  has  heun  destroycJ  by  a  red 
lioat.  iinJ  Ihe  cwbon  which  rusiilts,  reniovied  bj  prolonged  espoffure 
ti)  A  dull  reii  heat  in  cdntiict  with  the  air.  These  inoiganic  con- 
stitnents  cuusist  principally  of  iMoriiic,  mlphario  and  filiosphoria 
'ifi-h,  fliid,  in  samo  cases,  rtilrie  aeiil,  in  comTii nation  with  iodiam, 
/'nliish,  3-)iht,  lime,  ijiM^nt-nia,  iron,  and  sometimes  alumina,  with 
tiucca  o(  nilien. 

I.  VoLATiiE  CoHSTiroENTg  OF  Hexlthy  Ubibte. 

123.  Water. — Healthy  urine  contains  from  940  to  960  grains,  ot 
even  Di'iro,  ill  i,OUM.  The  prot»ortioQ  of  water  is  mudi  irifluenced 
liy  Viirioiis  cii-cniiistaHCC*,  especially  by  the  quantity  taken  in  the 
fouil,  till'  ai;tivit}'  of  the  skib,  anH  the  prespQCui  of  Various  sutstances 
wliiili  inBucDce  the  chemical  chaiigcij  going  on  in  the  tisinea,  or 
iiffect  tlic  tietxeting  nutiou  of  the  kiJnpjs.  The  modo  of  estimating 
the  iiroportioii  of  water  lias  been  before  alluded  to.  At  first  this 
wouM  hii  supposed  to  be  a  very  simplu  niattor,  but  in  practice  it  is 
fidiiil  to  bii  ouo  of  the  most  d!flicult  operations  in  analysis,  bccanBC 
many  uf  the  erj^aiiie  constituents  of  urine  arc  prone  tu  andergo 
changes  at  a  very  luuderiite  leat,  and  evcu  ut  thu  tumperatare  nt  the 
air,  if  the  caacentration  is  eflfected  too  elcwly.  Practically,  it  is  thu 
host  pliiri  to  concentrate  the  urine  at  a  tcmpcTaturc  of  1(W,  and  then 
Ciintiiinc  tbii  evaporation  in  cacuo  over  sulphuric  acid,  until  the 
Tssidut;  ceases  to  lo^c  weight  (§  10). 

134.  Carbonic  Acid  is  held  in  solution  i a  fresh  iiiine:  indeed, 
traces  may  lie  ileteeted  in  all  the  animal  fluids.  Its  presence  may  be 
sliown  by  pa?*ing  sorac  pure  hyiliogen  gas  through  urine.  After  the 
gas  lias  traversed  the  urine,  it  sh(mld  be  conduct'eii  into  pure  IJrae 
witiT,  which  will  become  turbid  if  there  he  aa  appreciable  quantity 
of  carbonic  acid  picsont.  Ibis  csporiment  i&  founded  upon  the  fact 
that)  if  ()iivga.s  be  passed  through  a  solution  of  another  gxs,  tho  latter 
will  bf  diaphieed  by  it.  By  distillation,  also,  the  presence  of  carbonic 
auid  iioiij  be  shown ;  but,  in  this  prouoss,  groat  care  must  be  t-skea 


jjnasu.  ^ 

to  lienutt  tiie  ^rodnciacm  of  carbnn&be  of  Bmisaiun.  vUrL  irimJiL,  ii 
floeise,  aaae  i  |sf9ujjiLBiiai)  of  ci>r)Kiiia:«  lit  lime  or  lama  wsta. 
lie  fluji]  OBT  he  made  w  l>oi]  it  &  wmferittTirt  of  i2ti,  if  lie  air  be 
£xliUL5t^  There  are  ceruiD  peenliar  TdstilE  »aAi  nhich  tSI  be 
deeizitied  Tiib  ilie  mhsi  luads  Kf  lif  nrme  >  1 150). 

12g.  AusLoniB  Bud  *""-'^'-- "-■'"'  bits.  —  Asoiiier  Ti.-lsdl? 
constiment  tif  ciiue  k  .imw..  .f.-^o.  Tat  jiiaKSiW-  of  liis  ralisisnee 
in  healiiiT  oriae  has  be'en  di'vbu^d  h\  muiT:  liai  Hcdntz:  lute  Eht'Tii 
that  the  adSiiiwi  of  cLloride  uf  jJaEiDom  lo  fresli  urine  rauses  & 
ptreaplmce  whidi  tyjods^  lA  tL-e  [•i>t&sii,-<:Ui>ride  of  platinum, 
with  a  wrUin  qnmiiiT  cf  lie  Mmuonid-dilaride  cif  jilBriinnn ;  the 

■moiict  (rf  tbe  litli*T  >-ping  ^tjinated  1>T  i^PifT-tritiinr  the  qaBDtJTT 

ct  die  puUaac-cUoridf  in  h  Bfpajsw  eiperimeoi.  yenliantr  has 
obtused  thirteen  craiiii  of  anuatinia  6\.ini  the  tuine  in  nrentT-f^ior 
hoDi^  Ammonia  exists  u?  tuuk-  and  iM^ate:  it  is  uI^li  fmmd  in 
OMnbinuioD  iriti  lLTiiiv"«i3ilDric  icii  with  plo^itoric  arid  luid  soda, 
mod  vith.  pbcrfjiLodc  acii  and  niftrnfsiL  CUi^de  cif  atnnifauniD 
is  also  jiTeeeBt.  5"eataTieT  ijii  Kemar  ^rininit  \be  qnantirc  cf 
cM'jriie  of  amBKHuiLm  at  alimn  3S  frarns  in  rwentT-fcinr  hfiim. 

Ammtinia  is  lik&wiae  gi»ea  of"  dimug  tie  deecmjKiHti'-ii  uS 
sereral  ^<f  the  erganic  con5tinieai.r  of  the  arise  bj  beat,  a,^  indciEid 
it  is  from  maiiT  oilier  iiitr'"'g?D<niE  iTeuiJ-c  EoliHances.  Tlni£,if  & 
pffirdaa  c^  tbe  »Jhi  rt^dae  <^  oriiie  i-^  myjt^  lo  a  t^mpenlore 
short  cf  redness  in  a  analJ  glues  tuJ*.  niudi  tot  mfenaTe  Tapoar 
■will  be  pTifL  -ti  iiiij  a  carl>LiTUiiOBOns  reeidat  will  rtmain  iii  Une 
nil>e-  If  a  piece  '.if  reddened  licmni  or  mnaeric  iia]>eT,  moieieiied 
witii  disliDi4  -water,  be  applied  to  lie  motiiii  of  iKt  tat*  jn  k*ii  u 
it  is  health  the  lilae  cc'lcfflr  of  the  f'jrmer  inH  he  resU'red.  and  die 
littei  iriU  a^nme  a  dark  broirn  tjnt — reiuniMiE  wlich  indicai*  tbe 
existence  of  Tdladle  aJtali  cr  uma[>niL  KLich  aastx  iKxa  the 
iectaapoBVfm  of  nitrogeLaof  mattere. 

n.  OmeiJcic  GoTsnTTErTS  or  Ssaitbi   TautE. 

iiuij  of  the  constinieiiS  of  healthy  urine  ms;  be  obainfid  in  a 
ci^stilline  fcmn  bj  allowing  t  few  drops  t*  evupc-rMt  at  a  moderate 
lemperatore  iabonl  140' ),  upya  a  gists  Eliile,  ur  iii  a  shallciw  oral 
glas  ceU.  Ln  tMs  manner,  crraals  of  urea,  nmtt  of  s-jda,  cUaride 
-of  sodium  ciTsUllifed  in  ailns  ud  onuhedn,  pixu^luoeL  aad  sol- 
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phatPB,  m^y  lie  wadily  olitiinGfL  The  oljsQPVer  shciJd  make  iimself 
Pdiuiliar  ivich  tlic  aj)]*i^anniuc  of  tleBc  trystals.  (^'■UUsirudoHii  of 
Priiie,"  etc. ;  Urine,  I'late  I,) 

The  quoLDtitj  of  the  orgfinic  constitu&ats  varies  rery  miicli,  as 
would  hii  supposed.  In  lioalt.liy  urine,  aloiit  three-fourths  flf  the 
solid  mailer  ■consists  of  oTjjanic  aubstacuea,  and  there  nia.y  be  foiuid 
frum  12  or  14,  to  45  or  SO  grains  in  1,0IK)  gntins  of  uTine.  The 
mH;ilt;  of  estimating  the  auiuuat  of  siilidx  has  buen  [dreadj  referred 
tn  (§5  12;i,  liJ).  The  quaiithj'  of  thi?  orgiinii!  constituents  is  easily 
i>btaineil  by  liurniiig  a  wi^ighed  pgrtion  of  the  Bolid  matter,  and  by 
eubtrjctiiig  fmm  the  ami^unt  the  q^uaiitity  of  saline  residue  which 
remains  after  incincr^tiuii-  Tlie  result  giTcs  ttq  quantity  of  organic 
matter. 

123,  TTrBa  (C,  H,  0,  N^).— The  most  important  of  the  organic 
constiliieiits  of  urine  is  men.  It  is  a  crystalline  siihstance,  very 
sfjluble  in  hot  water,  uiul  in  finir  or  tiTC  jiartJi  cf  cold  water,  gnjluble 
in  aleohol,  liut  insoluble  in  pure  ether,  dK%uescent,  readily  crys- 
tallised if  pure,  but  the  prosence  of  same  orgs.nic  constitueDts 
seriously  interferes  nitli  its  crystalliMtion.  However,  good  crystals 
of  urea  mnv  often  be  otrtaiiied  by  siraply  evaporiiting  a  apccimen  of 
urine  upon  a  glass  slide,  at  a  moderat.c  temperature.  Urea  haa  a 
flonl  saline  taste,  is  perfMtly  eohmrloss  when  pure,  but  haa  a,  very 
strong  affinity  for  the  colouring  matter  of  urine.  In  order  to  ohtun 
perfectly  culourltss  urea  from  urine,  it  is  necessary  to  expese  it  to 
the  prolonged  aj^tion,  of  animal  charcoal  in  a  diluted  state. 

IS?.  Qiiantity.— Urine  in  health  coDtMos  from  12  or  15  ig  30 
or  40  pnrts  of  urea  per  ],i.itX>;  and  as  much  as  from  400  to  fiOll 
grains  of  solid  urea  aro  e^cret^d  from  the  hody  of  a  strong  healthy 
man  in  twenty-fuur  hours.  The  solid  matter  of  healthy  urine 
contains  hidf  its  weight  of  pure  urea.  The  amount  of  urea,  excreted 
in  twenty-four  hours,  corresponding  to  each  pound  weight  of  the 
body,  is  about  3'5  grains.  !^o  tliat  a  healthy  man,  weighing  about 
14[>lbs.,  ought  to  secrete  daring  the  twenty-four  hours  nearly  500 
grains  of  urea.  In  iihants  and  cliililron,  howi-vcr,  a  mucli  larger 
quautity  in  proportion  to  the  weight  of  the  tody  is  secreted.  From 
some  caleulatioiis  of  Dr.  I'arkes,  based  on  aaaljses  made  by  Scherer, 
lilammell,  Bischoff,  and  Lccatiu,  it  appears  that  a  child,  weighing 
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about  30  Hbs^  and  foor  nan  <rf  agt,  nQ  eioMe  for  eaA  pn 
WH^t  <!<  tlw  bo^  BCuiT  6  ^nJBs  nS  nm  in  n^ti^^sor  hows. 
The  Rer.  &  Hut^u-n  a  paper  i^w!  br^Tre  ibf  Anodada 
tbe  Kins  sad  Qoeot'E  Cdkge  cf  FliTadanE,  DnUin.  I^A' 
endeaTi-OT^  lo  dkoii  t^n  aS  tfae sm  extnAei  ecnaia  pnpwi 
Fppres?DC  il)«  nV-of.  au-^iintKoJ.  ud  mvniaJ  Kovk  pesfomied  in 
OT^uuEiD.  Men  eiii[4i:'Vtd  in  ordinair  ronliiie  bodilr  kbnar 
be  well  fe<l  na  i  T«§etaUe  dia.  uid  discbu??  -hN)  grains  cf 
daily,  (^  wJiicfa  3W  ^ninf  u«  Fpest  is  nia/.  and  1<X'  gnin 
mMluniiral  woit  If  iLe  w(>rt  it  of  a  fci^MT  crder,  'b«t«  fiod  i 
be  FQpplied.  sa^  533  Eraiss  .rf  cr^a  »r*  tjcrffed.  Of  this  qoai 
300  gniBS  are  speni  in  rrwJ.  and  533  grain*  tn  •wurnl  wmi 
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129-  Detection. — Xitralt  </  Cfwr, — The  presenpf  vf  <m 
Terr  eafiiy  deiedeA,  if  the  w]ati«n  be  modenielj  ftning. 
few  An-^i  of  ftKJia  lutrie  a«iJ  W  kd<l>ed  M'  urine  wideh  has  1 
slighilj  pinofntrated  bj  eTapnratioii.  anil  afrtntards  alloired  Id 
a  nnrnt-er  df  "beautifol  epartling  (Trnaffin?  lameLs;  immedh 
nmke  their  appearance.  TTiese  crretals  <A  nitrau  qt'ureij  are 
very  soluble  in  ih«  soladon.  and  ar«  easiy  reoo^ni^  bv  i 
micrg^oDpical  charactei^  (PlalC'  XI^  Fig.  55).  i'' lUuefratictt 
Criw."  Plate  IIL) 

Oxalate  of  Urea. — If,  instead  of  nitric  add.  a  cvnoenn 
solutioa  of  CTTSlals  <•!  oxalic  aciiJ  be  added  to  the  eoneeoQ 
urine,  numeroos  crystals  rf  ".t^'iU  of  urtii  W'^aJd  W  fjimed. 
oxa]aT«  is  aiso  a  tvtt  inKilubk  salt,  and.  like  the  nitnt^.  eir 
lises  in  rbomboiJal  plat^ ;  liut  tbe  nystals  are  nu-re  perf 
formed,  and  the  inclioation  of  the  angles  b  diSeieni  ^Pbte 
Fig.  56).     ("  JUaHfdUM,t  "f  I'fint,'"  Fbt*  IV.  < 

A  salntiun  of  pemitiate  of  mercnir  a]^j  forms  a  precipitate 
area-,  bat,  in  orJer  lo  ap^lr  thif  t^st  all  the  chloride  of  e^-diom 
phosphates  must  be  remosed.  Lieliig  has  prcijxised  a  most  ai 
and  highly  efficacious  pian  for  estimating  tht-  ([uantiiy  of  nre 
ascertaining  the  amount  t>f  a  silmion  uf  pcniiiraie  of  menmi 
knova  strength,  which  b  require  to  throw  down  the  whole  of 
urea  in  a  given  Tfltume  of  urine.  This  prwess  fyr  estimating 
quantity  of  ureii,  as  well  as  the  gimpk  plan  pnjpi:"Bcd  by  Dr.  I 
baa  been  ilescribed  in  §  3d.     Other  pUinis  of  «gtimatiiig  urea 


gg  CIRCDMSTANCES    AFFECTDEG 

hcen  proposed,  but  they  arc  more  complicated  than  those  already 
(lesBribud.  Urea  in  sulution  is  docomjiosed  tj  mtrico-nitric  acid, 
carbonic  acid  being  niijidlj  gircu  ofi'.  Draper's  process  is  founded 
upnn  this  fuct  ("P/ii^.il/iJtf.,"  Vol.  VL.Sorics  IV.,  p.  290).  Biinsen 
and  rjayski  hgve  rccOHfllCoicd  other  methods  baseJ  upon  the  decdln- 
position  of  urea  into  carbonate  of  aciincinia..  Ey  ascertaining  the 
quantitj  of  uwboiiic  acid  or  uf  ammonia  formed,  the  proportion,  of 
urea  can  be  calculated  ("Quarterly  JouTn<d  of  Chevtical  Scitnce" 
Vol,  I,,  p.  420). 

129.  ChaM.ctera.—ITroa  crystallises  in  four-sided  prisms,  which 
seem  to  lie  conqioscd  <tia.  mniiber  of  atioiilarcrystalB  (Plate  XI.,  Fig. 
rj4).  {"JtlvUniUmts  of  Uiiiu-"  «kc.,  Plate  It.,  p.  06.)  It  melts  at 
248"^,  and  is  ilecoinposKd  at  a  higher  teiiiperatiiro;  cjanate  nf  anmHK 
nia  anii  carhmnate  irf  amminia  heiiij:!  among  the  products  of  the 
docoiiijiositidn.  It  is  not  deconip&aed  hy  b«rig  boiled  in  pure  water, 
but  mere  traces  of  putrescent  animal  substances  escite  rapid  decom- 
position cvcK  in  tio  cold.  Yeast  also  esorts  the  eanio  effect;  aad 
mucus  and  pus  produce  this  decom position  Tery  rapidlj,  as  already 
remarked  under  the  head  of  "volatile  alkali"  (§  131),  The  rapid 
evolution  uf  carbonate  of  amninnia  frciu  urine  which  has  been  pliiced 
in  a  dirty  vo^sel,  is  explained  in  the  same  ina.nner. 

!t  is  curious  that  urea  causes  common  salt,  Ttbich,  under  ordinary 
circumatanceSj  crystallisea  in  cuhes,  to  crjstiUise  in  octohedra;  and 
chloride  of  ammonium,  which  crystallises  in  octuhedra,  to  crj-etalliBe 
in  cubes. 

In  the  laboratory,  urea  may  be  formed  artificially,  By  allowing 
eyana-te  of  ammonia  to  cTapurate  to  drjnesa,  it  becomes  eoiivertei 
into  nron,  in  nhioh  neither  eyanic  add  nor  amcnoDia  can  be  detected. 
UrGa  is  one  of  the  products  formed  by  the  action  of  peroiidc  of  lead 
on  uric  acid,  find  tt  IS  also  produced  by  the  action  of  alkalies  upon 
allosan  and  creatine.  Bechamp  stated  that  lie  had  ohtaiEed  urea 
directly  from  the  action  of  oxidising  substances  on  protein  com- 
poandg,  as  permanganate  of  potash  upon  albumen..  Tb  is  experiment 
baa  been  many  times  tried  in  my  iLiboratory  without  succgss,  and 
several  chemists  have  fLiibd  to  confirm  B4ctamp'a  results;  so  that 
we  may  consider  that,  up  to  the  present  time,  nu  one  has  succeeded 
in  producing  urea  directly  frum  tho  tiasues,  or  from  albuminous 
sabstances. 
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If  it  is  desired  to  obtain  a  specimm  of  pure  urea  froni  urine, 
an  oxahite  or  nitratt-  is  first  pri^pareJ,  purified  by  hoing  recrys- 
tallised,  dlssjlTed  in  water,  and  heated  for  mmft  time  in  contact 
with  pure  animal  charcoal.  Wtt'ii  tho  solutitm  is  colourless,  it  is 
decomfHised  with  chalk  o-r  carbc-nate  of  barytcs.  The  urea  is  sepa- 
rated by  alcohol,  anil  the  solutitm  ciuici'ntrat'ei],  so  i!i^t  cmtals 
may  fcroi-  The  pure  crrstala  are  yery  deliquescent ;  but  they  may 
be  dried  and  prescrTcd  fur  my  length  of  cirne,  if  carefullj  excluded 
from  tlxo  air.      They  form  bcautiftj  microscopit  rtbjefts. 

Bich  in  nitrogea,  very  stilublc  ia  irater,  readily  diffused  tlirougl 
largo  quatititiEts  of  fluid,  and  possessing  considerable  power  of  per- 
meatlDg  animal  meiubrdne,  urea  may  be  regarded  as  the  principal 
product  resulting  from  the  disintegration  of  nitrogonoua  tissues, 
(probably  imraediately  frcm  the  ri'd  HuoJ  ccirpustles),  and  as  unc  of 
the  most  important  cscromentitioua  substances  from  the  animal 
urgunisu.  Kot^uly  isuieadcTivudfrom  the  product's  resulting  from 
the  disintegration  of  rausenUir  fibre,  Imt  any  excess  of  aibumtnous 
mat«riu]a  taken  in  tie  food  ia  removed  from  the  body  fhiclly  in  the 
form  of  urea.  It  must,  liowover,  be  borne  in  mind,  that  the  urea 
d«cs  not  exist  in  the  fluid  esprcased  &om  the  muscles;  it  is  pro- 
bably furmed  in  the  blood. 

130,  Circumstajices  affecting  tte  Fonnatio-n  of  Urea.. — The 
quantity  and  natuw  of  the  food,  and  all  ciroumstii rices  n'liieh  affect 
the  nutrition  nud  repair  of  the  tissues,  will  eseit  an  liiLlueiice  upflu 
the  quantity  of  urea  formed  in  a  giron  time.  A  libi-rid  diet,  rich  in 
albuminous  subatiiuces.  and  active  exercise,  combined  -n-ith  a  heiiltby 
state  of  the  organs  of  respiration  auil  circuJiition,  causo  the  formation 
of  a  large  quantity  uf  urea:  while  indolent  habits,  a.  diet  riuh  in 
carbon  and  poor  ia  nitrogen,  insufficient  fend  of  any  kind,  an 
unicalthy  state  of  the  lungs  and  circulatory  oi^aas,  and  an  imperfect 
supply  of  good  air,  will  diminish  the  proportion  formed.  It  need 
hardly  be  said  that  ii  greater  ([uantity  tf  urea  is  formed  during  the 
day  than  during  sleeji;  by  strong  muscular  persons,  tliaii  by  weak 
ones;  "by  men  than  by  women;  ia.  iviutCT,  when  a  small  quantity  of 
escrementitious  substances  arc  remoTed  by  the  skin,  than  in  summer, 
when  the  perspiration  is  abundant. 

In  all  probability,  urea,  is  formed  in  the  organism  T>y  th.e 
oxidation  of  uric   aeid  and    other  substances.      If  the  oxidising 
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prowfiscs  in  the  tody  urc  active,  tliicse  siihstances  become  ultirautelj 
reaolTcd  into  urcii  anil  carbonic  acid;  but  if,  on  tho  other  hand,  tliese 
Iiroccsscs  arc  less  activt  Uiaii  tbcy  ebould  be,  the  nric  acid  dtuM  not 
undergo  farther  dccoiupusiti-tin.  A  certaiti  quantity  of  oxalic  acid, 
and  dlhcr  Ribstaaws  uf  a  lower  degree  of  oxidstion  than  urea,  E»in 
to  lie  produced,  and  instenl  of  tbo  greater  part  of  tbe  eouipantirely 
insjliiblt)  uric  acid  being  resolved  into  solllblo  urea,  nn  increased 
qaantitj"  is  found  in  tlio  urine.  Wohlcr  and  Frericlis  hive  shown 
that,  if  uric  acid  bfi  taUon.  ut  niftlit,  nsalate  of  lime  is  found  in  the 
momint;  urine;  and  Neubauer  fiiiind  tliat,  vtlicTi  rabbits  were  made 
to  take  a  coBsidorable  ■ina.ntity  of  tirtc  aeid  with  thrir  food,  the  urea 
ill  their  urine  incrca-^i!  froin  V.ii  to  4  gniinnies  (from  ^0*67  to  61"73 
grains),  Liirgc  i]iia.iititics  (if  Hiiids  cause  an  increase  io  the  preportion 
of  uren  formed  in  thu  urgianiam.  A  dilute  state  of  the  solids  is- 
favourable  to  their  (isidation;  and  in  certain  ctinditiocs,  nhere  these 
changes  arc  but  imperfectly  i;aTTieil  on,  and  in  consofiuence  uric  acid 
aecuinulatea  in  tho  bl^iot!,  or  at  most  is  resolv-ed  into  oxalic  acii!,  the 
furthur  Daidiitiun  is  promoted  l>y  the  iidministration  of  increased 
qnajitity  of  lluid,  csjN.'cially  of  fluida  eoiitaining  alkalies  ivhich  nut 
"lilj  ictrensc  the  activity  of  the  clianjifca,  but  effect  tbf  solution  uf 
the  insoluble  uric  acid  and  urates,  llenee  tho  benefit  of  alkaline 
waters,  batUs,  Uli'iderate  escraiae,  abd  plotitj  of  gOud  air,  in  gOUt  ajid 
other  conditions  in  ivhiob  much  more  nrie  aciii  is  formed  than  can 
be,  nndur  ordinary  cireumstances,  converted  into  nrea, 

TIk^  quantity  of  urea  cscreteJ  is  also  Increased  Tjy  codiidou  salt 
(Bischiilf }.  It  i.c  probaMc  that  not  only  docs  cloridc  of  Bodium,  so  ta 
say,  liltor  thriiuj;li  the  liilTercnt  tissues,  like  other  saline  siibBtaacps, 
and  thus  drive  out  other  materiiila  which  are  contained  in  their 
intoratices;  but  that  it  iilso  facilitates  tlic  occurrence  of  chemical 
ohanga  in  the  budy,  and  directly  influences  the  quantity  of  urea 
formed.  The  imjiortance  of  chloriile  of  sodium  in  cell-jfrowtb,  during 
the  devi'lufimeut  of  dilferent  texturoR,  und  its  value  in  nutritioa 
generally,  a,T(*  mell  known, 

Tlic  beneficial  effect  of  alkalies  in  different  cdses  is  acknowledged 
by  all ;  and  it  is  proljal)le  that  this  is  in  jHirt  to  be  Ciplained  by  the 
infiuence  tliey  have  been  proved  to  po&sess  in  promoting  chemical 
change  in  the  budy,  and  especially  ia  favouring  the  oxidation  of 
allniminous  substances.  Dr.  Parkes  ha?  slioivii  conclusively,  in  an 
elaborate  series  of  experiments,  that  liquor  potaasss  exerts  a  direct 
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ittflaence  of  tliia  kind.  ("On  the  Actinn  of  Liquor  Potassie  en  the 
Urine  in  He:ilt!i,"  Brilisk  (iiid  Fareign  HJertica-ChiTUT-fii-nl  Reatii; 
V-pl.  SI  v.,  p,  25S,  January,  1853.)  The  per  centage  of  solids  in,  tlie 
urine  is  increaseil,  the  uroa,  seemed  to  lie  increaseil  soiuewhat;  hut 
Dr.  Partes  consiJers  this  onlj'  a  probiibk  t'fl-ei:t  cf  the  alkiili.  Tlic 
proportion  of  siilphat<"i  was  nugmeEted  in  all  the  £'5]ierime[its. 
Franz  Sim<in  long  ag<i  showed  that  the  sulphntss  were  iilwjiTM 
Lncreascd  irlieaevcr  ie  increiised  jiroportioa  t^f  urea  is  funiicd ;  and 
the  more  recent  researches  of  Dr.  Bence  Jones  leai  ti5  the  sitmp 
conclusion.  In  Dr.  Parkc.s'  experiments,  the  acidity  of  the  uriue 
was  hardly  effected  Tij  the  Liquor  potassse;  and  the  whole  of  the 
potash  taken  f2  dnichms)  WfiB  entirely  eii;reted  in  the  urine,  in  the 
form  of  sulphate,  in  a  very  short  time, — if  taken  on  an  empty  stomach, 
in  from  thirty  to  ninety  minntcs.  Such  fiicts  assist  in  the  nioft 
important  degroe  to  elucidate  aiine  of  the  mast  complicated  cheraieal 
changes  going  on  in  the  organism,  and  afibcd  v^aiible  infoimiition 
as  to  the  nature  of  various  morliiJ  changes,  as  well  as  suggest  the 
means  by  which  these  may  te  modified  or  count cnctcd.  For  thc^e 
reasons,  I  have  thought  it  dosirahle  to  dwell  upon  them  rather 
iit  length. 

On  the  other  hand,  both  the  solids  (urea,  estracti'ves,  nric  acid, 
flolphnrie  add  hy  13  grains,  daih"  phosphoric  acid,  ehloride  of  sodiiim 
very  considerably),  and  fluid  of  tie  urbie  are  diminished  tiy  alcohol; 
BO  also  is  the  proportion  of  earhonie  acid  eshaled.  Tea  causes  a 
diminntion  both  io  the  ipiantity  of  urine  and  ficccs,  as  the  beautiful 
researches  of  Dr.  Eoeker  have  onelusively  prored.  ("Beitraf^e  ziir 
Heilkunde  Vol.  I.,''  Mtilkv-ChirurijlMl  Rrriar,  Vol.  XIV.) 
Hammond's  observations  eonfimi  Backer's  in  the  most  important 
particulars. (''iliyji-rieuii  J(iiirw7,  Mi\Ucal  Sciaici,'''  Oc-tclKT,  1S56). 
Coffee  exerts  a  similar  effect,  which  seems  tn  he  due,  not  to  the 
caffeine,  hut  to  the  cmpyrcumatic  oil  which  it  contains,  according  to 
Julius  Lehniann.  These  suhstances.  tea,  coiFcc,  and  alcohol,  in 
moderate  quantity,  affect  the  disinlej,Tation  of  tissue,  nud  directly 
diminish  the  quantity  of  the  exerenjentitiijus  substances  formed  in 
the  process.  Supposing  the  focd  to  be  insutficicnt,  the  loss  of  weight 
which  must  ne<:eBgarily  take  place  in  the  hodj  would  be  lessoned; 
and  they  may,  theriefure,  he  regarded  a-?  advantageous,  not  only  in 
economising  the  food,  hu  t  in  limiting  to  some  extent  the  naste  of  the 
alhumicious  tissues.  Prohably  these  substances  directly  interfere  with 
the  di^ntegr^tion  of  the  bloud  corp^iscLcs. 
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int.  Orltrtn.—  lt  )m«  1)crti  coniiluded  that  iirea  is  not  fonned  in 

ilii>  kliliK'yn,  KN  it  Lfmliv^aiElio-vvn  to  exist  in  the  bli^otl.  It  is  luen^ly 
niiliiMl-iiil  "f  W']nimliML  friHii  this  lluid  Lythe  colls  of  the  luiniferoiis 
Mih<-a.  A  i  tliii  Muiii-u  time  it  must  lie  admitted,  that  it  IidS  n^t  "been 
|iri*(-p|,  l,)iR.t  no  iiri?ii  wbatoTiT  is  I'ciin'l  in  the  jtiiincys.  It  is  with 
illltlr^iilly  ili'ti'i-t^'il  in  Jic-gltty  llonJ,  Lecause  it  is  jireventod  from 
iiniiijiuliLllriK  i"  'lii't  ftiiiil  in  suOieiciit  liuantity  Tij  the  selectiTe 
[rirWir  I'l'  l.liii  nniivl  (■■)iitlii'litiiii.'*  If,  liowever,  thu  secreting  action  of 
llic  lililiii'yi  l">  iiiiiiiiiri'il  l)j' disease,  nr  If  th*'  bloud  ho  preveat-ed  from 
ll'iwlnn  ilii""ilKli  Ihoiii,  the  iiH'a  will  Rccumulatp  in  the  Silood  to  a 
iiiJimlili'i'iililii  rxtvnt,  intrrlering  wiih  the  fiiEi;ti(m  of  other  organs, 
iiM|i("'lLilty  (lie  liniin;  and  muy  in  many  cases  he  very  reidily  detected 

\l1f   |l|lil|llll'»l    (I'st-fl, 

Ihiili'i'  (li''Hi<  circiimstanws,  an  incomplete  remoTal  of  the  area 
will  liilic  r'luni  l.Urongh  other  channela.  It  has  been  detected  in  ihe 
llnlilii  dl'  the  inU'fttinul  c;anal,in  viniiitod  lualtcrs,  io  the  Balira,  teare, 
iiillli,  hilc,  iind  EWcat,  in  BtTiiiiH  lliiids  in  difi'trcnt  localities,  in  the 
Iii|iiiir  ittiinii,  and  in  the  tliiidN  of  tliu  eya 

Uri'a.  cannnt  be  detected  in  the  muscles,  but  (wi  be  readily  pro- 
diircd  froiij  stveml  BuhstJiiias  found  in  them;  and  it  is  therefore 
(irriliiilik^  thn,t,  ia  tlw)  or^aniani,  uroft  f\irrus  tbo  iMt  C-f  a  series  of 
miri|"ninits  which  rcMilta  fnuii  the  diaintcgratinn  of  the  tissues,  or 
im.re  immediately  fnun  the  disiTitegratico  of  hlood  corpuscles. 
UrnniYcd  from  the  body,  vi-ry  slight  causes  arc  capable  of  eflhcting 
\ts  docomposition,  and  resohing  it  into  ammonia  and  carbonic  acid 
— substances  of  the  highe.st  importance  to  the  growth  of  plants. 

It  has  heen  gcnepally  conciudi^d  that  sny  uUmiiiinous  matt*ra 
tuken  JTi  the  fuod,  in  escess  of  what  is  required  for  the  nutrition  of 
(Jio  system,  is  at  once  converted  into  urea.  EiBdmffand  Voit  have 
cndctivour^d  to  show,  on  t]iii  other  hnnd,  that  in  this  and  in  all  cases 
the  urea  results  from  tiKsiie  iiietaniorphosis.  It  Koems  t-o  nie  mo^ 
proba-hle  th^it  all  pabulum  entiTJiig  tie  system  must,  before  ita 
elements  ran  he  applied  te  the  nutrition  of  the  tissues  or  bo  remoTod 
by  the  organs  of  respiration  and  secretion,  he  hrst  of  all  takfc  up  by 
c«lls  (chyle  corpuscles,  white  blood  eorpuscles),  and  become  living 
Or  (fermiiitll  iliiUteT,  which,  after  paasiog  through   certain  definite 

•  Dr.  Ttiuflji-'liiini  Bttribulea  thp  failureSi  nf  olisirrens  lo  flptcf  1  nreii  In  the  blood,  to 
tlicir  1' ret' l]:1  till ITIB  Ilie  iil  buiiien  Ij5  lieai.  If  I'iM-  IjIddiI  be  trimttd  irith  bilnng  ftliiithoL. 
Ch«  urcB  If  i1Ii^>)t<;J,  anil  tliu  nltiumrn  nnilrTCil  jusoluble  ut  Uio  auoB  ULOiacnL  Tbe 
fQmmr  com  bs  dutevuil  bi  tbc  ulcutiuUc  i^ululioii. 


carpDL!cle&  The  ^rttttets  naolciiur  ^ib  iiiu  L^o^^nntm  li  coia 
fbnneil  loaaec  bkj  be  ofceii  us  bv  ciu;  jgTi;iaJ  miir:r.g  if  aacoes. 
and  at  leo^tli  becume  cwne.  ir  \j  due  it  six^ciiuf  'xila.  is.  irhicii 
case  ii  £3  ranoTeii  ir^m  ciie  ^."Ij  i^imckg- 

132.  Cieatia*  'CH.Siftj  SEffli  Li  biuuI  ;tiancEiy  ia  tjtiu!. 
Its  presence  in  fiii-  secreojiti  Waa  'iiii3jTii»ii  Ijt  R-thj-j  J-^,  Pll-ii- 
chmn  tu»  ■jbuLii'i  fr^c^  3f*j  cii  ^-Si  znins  ■;[  cre*diM  Stihi  die 

bnt  reqnirei  ib-rn;  ^tsqit-Stj  fiLjti  '.f  *;i<l  wua br  its tetukia. 
It  is  Terr  ^li^hdj  ^ilnbte  in  ilcu^I,  uki  qtdiB  iaKlnblt  in  ofaer. 
It  ciTsi&UL=«£  in  rltl:  r°<^.ui^«br  pri^u  >a<i  ibtoboi^  arstalE. 
(^  lUaxtrati-nt  u/ rri»f.'  Plate  V1I_  Hz.  S      Ej  bong  boikd  iritfa 

Intryt^  iraier,  it  ii  cijD*En:^'l  iarji  cirea  ud.  areoaae;  with  struag 
acids,  iDti)  creirinine. 

Creatine  dulv  be  obuined  &•  m  nnne  b«  ihe  ibl!<jwm7  ^;t:i<:ejs. 
pioposeil  br  LieUig.  Luoe  water  aa-1  chloride  of  caldoni  ar?  fica 
added  ta  the  iiriiie,  which.  '\s  then  filtered  and  conoiQirate-l  bj 
fiTaporation.  ia  eider  to  rem'ii^e  in->5t  cf  the  salt&  The  lii^aij  fni.m 
which  the  ^la  have  b^a  separat«<i  ij  decomposed  with  one-nrenty- 
fourth  of  jls  weight  «f  a  ijrBpj  .siLari'SD  t-f  chloride  vf  Eiuc  AftfT 
the  l3p<e  of  some  daj<.,  a  Dumber  uf  round  grannies  made  their 
appearance-  Thew  ciinsst  of  chiori-ie  of  zioc  acd  crKiiiaiae.  "ith 
which  creaiine  is  mLied.  {^ lituKf'ifwHt  of  Uriiu,''  Fluie  VII., 
Fi^.  1  aiid  2.)  Tlitj  ire  Jiis-.'lreJ  in  hot  water,  and  treati;J  with 
hydrated  oiiJe  of  li-aiE  UQlil  The  rieactiiin  ir  aitaliae.  The  oiide  ijf 
zinc  and  chli^ride  sf  lead  are  to  he  remoseJ  hy  filtratii'ii ;  !ir4,  after 
being  decolnrised  by  anima!  charcoal,  tie  siilaiioin  is  erapoiaied  to 
diyness.  The  residue  is  to  be  treated  irith  IxiUing  alfohul,  which 
dissolves  the  creatinine  very  readily,  hut  leaves  tlic  CT«itine.  which 
may  he  rocrvstallised  hj  stilutiiin  in  hot  reater.  Crj-sta]^  of  croiitiiic 
are  represen ltd  in  Plate  XI,,  Fi^.  oS. 

Creatine  ia  ohtaineit  fnuii  all  hinds  of  Iran  meat,  hut  esiats  in 
larger  propurtion  in  that  of  mammalia  tliain  in  birJp,  replilca,  uiid 
fiflhcB.  GTGg'jry  dhtaiiied  '14  friim  UX>  purts  uf  bullu;:lcs'  heiirt,  *|iS 
in  HJO  parts  of  pigeuos'  ileslij  and  U-fi  in  the  sa-nic  iiuaiitity  of  tliu 
flesh  of  thu  sku.te.     AUhoiigh  the  ilcsb  uf  lishps  contiiins  less  crciitiiii.' 
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tliau  ttiit  of  tki;  higher  uTiimals,  it  Is  mure  favuuraMr  fur  extraction. 
I  obtnincd  Diore  than  seTentetiu  grains  of  creatine  from  two  poiinili 
uf  the  fleet  of  tie  crocodile,  Th^  presence  of  creatine  hois  been 
detectt'i)  in  the  blood  by  VcrOoil  and  ^iarciet.  Traces  of  it  have 
"been  discuvet'iid  in  the  amniutic  fluid. 

Its  oiistcnce  in  the  juit'c  ttf  muscular  tissue,  u,nd  its  presence  in 
the  urinf;,  would  lead  to  the  Cdmilusion  tbut  (iryalitie  was  one  of  thfl 
nitrn^cniscd  proilncts  rcsutlinj!  from  the  disiiitcgraticii  of  muscular 
tissue ;  and  a-uch  a  view  of  its  nature  is  supported  by  the  roadinesa 
with  which  it  is  decomposfd  iuto  urea,  creatinine,  and  sircosine.  It 
!9  found  in  greater  ([Uiintity  i[i  muscles  which  have  been  in.  active 
esercise  durinj;  lifti,  than  in  those  wbit^h  have  hcen  quiescent.  The 
heart,  yields  a  large  quantity  ;  and  more  is  found  in  auimala  which 
ha^e  bei;n  bunted  tv  death  than  in  i\i<jm  destroyed  without  being 
Buhjeetc'd  to  violent  esercise.  CteatJue  may,  lite  urea,  be  regarded 
ILS  un  E.-XLTemeutitiuus  substance. 

133.  Craatinine  (C^HA)  is  alyo  crjstalline.  The  crystal,s 
take  the  form  of  righti  riictangular  prisms,  according  to  Robin  and 
Terdeil.  It  has  a  strongly  alka-liao  loaetion,  and  is  soluble  in  water. 
It  is  ■very  s^iluhle  in  warm  alcahul.  It  coiubjiies  with  diflbrent  acids 
to  form  salts.  With  chloride  of  zinc  a,  ciystallinQ  compound  ta 
ftirmcd,  composed  of  roundisli  wart-likc  masses,  mude  up  uf  minutu 
radiating  crystals,  which  bavc  been  already  referred  to. 

Creatinine  is  found  hi  the  urine  iii  larger  pioportion  than 
creatine,  and  must  bu  cousidered  ss  an  excrement itions  substance, 
It  is  not  destroyed  ift  the  dccompositiiiii  of  nriac,  while  the  creatine 
undergoes  conversion  into  creatiaiiie.  Ur.  Tbudichum  ohtainsd  &b 
much  as  from  five-and-a-half  to  nearly  teu  grains  of  creatinine  from 
the  urine  of  a  healtbj  man  in  twenty-four  hours. 

134.  QuaaJne  (Ci,S^A),  SaicliLe,  lnoBit*  {C„H|iOa  +  4Aq.).— 
ytrahl  and  Liehcrktihu  have  discovered  a  substa:ice  iii  urine  which 
tliey  e oikii Jered  to  W'  aauthinej  but  which,  from  its  bebavio\ir  with 
reafButs,  may  probably  he  regiirded  as  guanine.  Strecker  tias 
detected  in  urine  a  substauce  closely  resembling  sareinc,  foUnd  in 
nrascubir  fibre;  lilt  its  eiact  nature  is  at  present  doubtful.  Inositc 
hfts  leea  found  in  the  urine  of  a.  man  suffering  from  Bri^ht's  disease 
by  Cloetta,  hut  it  has  not  jet  been  detected  in  healthy  urine. 
Crystals  of  inosite  are  represented  in  Plate  XI.,  Fig.  60. 
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ISC.  Uric  M  I4tb4«  Agid  {Oi.H.S^O,*.— TLe  Orgfinic  constituent 
■of  the  urine  which  rasks  nest  in  iiapnrtance  to  urea  ia  uric  or  lithic 
acid.  In  lieultliy  ufine  its  presence  cunnot  "be  detected,  nuleas  s. 
small  quantity  of  a  stronger  acid,  us  nitri-c  or  hydrochloric,  be  first 
added  to-  dtcompose  the  suluble  urates.  After  the  mixture  hiis  been 
allowed  to  stand  fur  some  time,  the  uric  acid  separates  in  tbe  fi)rm 
of  small  red  crystalliue  gniiMs,  wliicli  adhere  tu  tlie  sidos  of  the 
glass  ve.ssej.  Upon  microacopica-l  csaniinatifn,  these  are  fotind 
sometimes  to  he  composed  of  separate  crystals,  and  sometimes  of 
email  stellate  groups;  the  individual  orj'stals  Tarjing  in  form  from 
the  lozengy-sba.pH  to  that  of  a,n  elongated  crystal  with  sharjjly 
pointed  extremities,  {^■lllusiratitinny'"  ?late  IV,,  Figs.  2,  3^  4,  and 
.5.)  Uric  acid  is  a  very  weak  acid,  and  is  perfectly  separiited  from  its 
ealts  by  acetic  nvid.  It  is  folulile  ia  solutions  of  alkaline  lEictiLtes, 
aeetates,  carbonates,  pliospliates,  siud  liorates.  Uric  acid  has  the 
power  of  decumposiQ^^thu  alkaline  phosphates.  It  takes  a  }>aTt  of 
■the  base,  fwrning  a  urate,  aud  luaTCs  an  acid  phos^ihate,  as  I  mon- 
tittaed  when  speaking  of  the  acid  rcaelicHU  of  urine.  The  eolour  of 
the  crystals  of  uric  acid  which  tave  heeo  ubtaiiicil  from  urine  is 
derived  frum  the  proper  C(>l(iiirillg  matters  rif  the  sceretion,  und 
must,  therefore,  Ibe  regarded  as  a,n  impurity.  Il  ciri  easily  "he 
obtained  porfeetly  puiM;  a.nd  colourless ;  and,  in  throe  or  four 
inHtinces,  1  have  observed  jjcrfectlj"  colourless  erystiils  of  tliis  sub- 
stance, whicli  have  sejiarated  spontanecusly  from  urine  holding  in 
solution  scarcely  a  trace  of  colouxiuj;  matter. 

Pun;  urit  acid  erjstallii^s  in  the  form  of  n'ry  thin  rhomtoiiM 
lamiLa;;  but  the  sides  ol'  the  crystals,  instead  of  being  perfectly 
straight,  are  usually  mure  or  leia  curved.  The  ati[;!es,  again,  arf  often 
ronndeil,  ho  thitt  the  crystal  has  an  oval  form.  In  Plate  EV.,  Pigs.  2 
and  5,  and  Plate  V.,  Fig.  1,  ef  the  "///«.-ifoi(('iHiK,"sonio  piiro  eiystals 
of  uric  at'id  are  represntntcd.  Some  of  these  crystals  were  obtained 
by  the  addition  of  acid  to  the  solution.  Although  uric  aeid  may  be 
perfectly  pure,  the  trystals  vury  much  in  eiiic  and  form  (1'la.te  XI,, 
Fig.  57).  Esperiments  show  wliat  very  slight  variations  in  the 
eoilditions  uader  ^tLich  thojare  prudiiced  are  suflitielit  to  determine 
great  alt«rutioiiB  ia  the  furm  of  tho  crystal. 

isa.  anantitr.— Healthy  urinfl  contains  from  half  a  grain  to  a 
grain  of  uric  acid  in  1,000  grains  oi  urine.    The  solid  njattor  contains 
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about  1'3  per  cent,  of  this  substance,  anil  pt-eliably  froai  fiee  to  eight 
grains  arc  ttscrtteil  bj  a.  hualthy  adult  maji  in  twenty-four  hours. 
Dr.  ThucUcJiuni  gives  the  latter  as  the  average  quantity.  The 
quantity  of  uric  acid  excreted  in  twentj-four  hours,  for  every  pound 
weight  of  tho  body,  a,iii(iuut-B  to  'OH'J,  aceordiug  to  Parkes. 

137.  Setection.— TEiQ  chemiL^Eil  characters  «f  uric  Add  tatti  well 
marki'd. 

1,  If  t(i  &  deposit  uonsiBtitig  uf  uric  acid,  pliiced  on  a  glass  sUde^ 
adrop  of  nitric  icid  boaddetl,  a-liriskefft'rvesconajensuoa;  and  whon 
the  mixture  is  alu^vlj  evapo'r^tcJ  (ivcr  a  lamp,  a  reddish  residue  ia 
left.  Upon  the  a-ddition  of  a  drop  of  a.mmuuia,  a  rich  purple  tint  is 
pruduccil,  owiDc  to  the  furmitioa  of  mureiid^;,  the  so  called  parpunite 
i.f  ammonia.  This  test  is  cxci'cdirigly  delicate:  it  was  first  applied 
hy  Dr.  rrout.  One  other  siihstaisce  possessea  a  similar  rcactitjD,  And 
this  is  caliuino ;  but  uric  acid  is  at  oiicc  distingiiisheJ  from  it  bj  ita 
iiiicruscopiflil  chiimctera. 

a.  The  deposit  suspected  to  contain  uric  acid  or  a  urate  may  be 
dieaoWed  in  a  drop  of  solution  of  potash,  in  which  it  ia  Tery  soluble. 
Upon  adding  csceas  of  acetic  acid,  and  lea-ving  the  mixture  for  some 
liiiurs,  small -crvetiils  of  uric  aeid  "will  form.  These  may  ba  recog- 
nised by  their  iiiicroscupicLil  characters, 

3.  Frie  acid  may  he  detected  in  animal  fluids,  when  mere  traces 
of  this  suhatanoe  or  of  uriites  arc  presont,  by  a  jilan  proposed  by  my 
colleague  (Dr.  (Jarrod).  Tlie  fluid  euspeeted  to  contain  the  urate  ia 
treated  with  a  few  drops  of  strong  acetic  acid  (glauial  acetic  acid  is 
best)  in  a  watch  glass.  A  few  filaments  of  tow  or  ^ery  thin  silk  are 
pliiced  In  the  mixture,  and  the  'trbo-Ie  set  aside  uuder  a^Iasa  Ghade 
in  a  w[irui  place,  for  tiroiity-four  or  forty-ct^lit  hours.  Graduallj 
uric  acid  crystals  separate,  and  are  deposited  Upon  the  filaments- 
Their  characters  may  l.ie  recoguiseii  by  microscopical  examination. 
Home  crystals  of  line  acid  upOB  &  ha,ir  are  Teprcseatcd  in  Plate  XXL, 
Fig.  6,  of  the  "  Illuitralions:' 

The  q^iiantity  &f  uHe  MCiti  is  estimated  by  collecting  the  crystals 
separated  by  the  addition  of  an  acid,  and  weighing  them  after  they 
have  been  earefnlly  washed  B.ud  dried.  Dr.  T'hudichum.  reeomuieiida 
the  use  of  nitric  acid,  because  the  uric  acid  is  less  soluble  in  it,  and 
there  is  not  eo  much  tendency  to.  th*  dBvelopment  of  fiingi  as  if 
hydrochloric  be  employed. 
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13a  Hode  of  Formatioii.— Uric  acid  is  found  in  the  urine  of 
most  eaniivorous  animals,  and  in  that  of  young  hcrhivora  while 
sucking,  ani  therefore,  feeding  npon  a  diet  rich  in  nitrogen.  It 
is  not  ifoanii  in  the  uruie  of  the  pachviermata,  not  even  in  that  of 
the  oamircrcns  pig.  It  is  abimdimt  in  the  orine  of  l>ir<b,  iunl  is 
fonniin  that  of  nianj  reptiles  and  insects.  Uric  leid  exists  in  the 
blootl,  &ad  is  odIv  nep-ir'ttr-:!  from  tliat  fluid  bv  the  kidneys.  Dr. 
(^irodi  has  detected  it  in  the  blood  of  men  in  healtlu  and  in  cases 
of  goni  in  cousidtrabK"'  q^aan-titr.  In  such  instances,  uric  BcLd 
crystals  may  te  separiied  from  the  tiiiiil  obtained  from  3  bliater, 
according  to  the  plan  jiist  dcscrilwd.  It  has  been  detected  in 
the  jnice  of  the  spleen  in  considerable  quantity  by  ffeherer,  but 
SIt-  Grav  has  &iled  to  txinfirm  these  iibsenrations.  Clootta  has 
found  it  in  the  pulmonary  tisne  of  bollocks'  Innga,  afflociateil 
with,  taniine,  inodte,  and  lendne.  It  ha^  oIao  been  fonnd  in  the 
bnin  and  in  ihe  liver. 

Uric  acid,  liie  area,  is  one  of  the  prodncts  indirectly  reanjling 
&om  the  disintegration  of  alhaininons  tisnea.  It  ia  probable  that 
it  resolis  directly  from  the  actim  of  oiy^en  upon  substances  f-orni'si 
by  ihe  ltd  btoo^  corpuaclw.  The  foimadan  cif  a  lajge  quanrity  <J 
oric  acid  by  birds  is  a  feet  strijngly  in  favinr  of  Lietjiir'^  d'loirine, 
that  uric  add  is  first  prcinced,  and  tbat  tbi^  is  i.ft':mt't3  cn- 
veited  into  area.  E^ac  held  "  that  i  lerv  larg?  prupunlon  of  tbft 
mate  (^  amrauoia  found  in  th«  arise  on  ^:'minQn  '/cf^aja^izii  apficarii 
to  be  dereloped  from  the  imperfect  aJbomhiona  mitten  friirnwl 
daring  the  issiaiilatisg-  pnMTesses.""  This  ig  rpS'letH  pf-'Wh!*:  by 
the  researches  of  later  obserrers,  especially  by  thfi^ie  ',f  Bidder  anfl 
Scliinidt-  Uric  acid  may  fc^  depoaiteiL,  ia  cr^mKiQaLtion  witb  "Aa 
and  lime,  in  virions  simiTiiiea.  It  may  accumnkte  bfm<a(h  ilw! 
fikm,  so  aa  to  form  large  cotleWiopj,  wbieb  its  femiliftf  t'l  1j>  tirnl"^ 
the  name  of  chali-ftone&  It  is  cJaif,iu  that  th'rv;  dqrfKinr.nii 
should  take  place  in  areolar  (iwrui.  in  wfiiw  tiit'.i*  tiimiF,  und  in 
conneiioii  with  cartilage.  Perhaps  this  may  he  c/inrowtwl  with'  lYit^ 
Tery  alight  TasCTilarity  of  these  tisanes  wh^a  fnilf  f'.nirw/l,  alf.b-^ijjh 
they  are  bigUy  Tiscnlar  Jurinz  the  early  purif-l  fif  tiwHr  zf'-^fhi 
and  it  moA  be  borne  in  mind  that  iEm  'i/rprMU  lumalty  fi^farf  *t  n 
time  of  life  when  they  are  fiiDy  defetvpeH.  titrr  irhirb  they  f/ff- 
bably  nDder^'>  reiy  slizkl  cbangea,  an-l  t.}./:  ff',r>su*n  f/^/-i^,,,^  ,^ 
their  deoy  and  ccgenieiUuia  are  alo-wt;  ami,  prrb^ps,  in  wArtifmtj 
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porsens,  very  unperfectly  cairied  (in.  Tliege  eircmn stances  Tronid 
favour  the  scjiariution  of  a  slightly  soluble  substance  from  the  blood, 
and  its  dopositiou  io  an  insolulile  stsite.  Lcbmaun  has  shown  tliat, 
after  ui.tatks  of  disturbed  digestion,  the  proportion  of  uric  acid  to 
the  urL>;i  liec^nncs  increased.  Alcoliolic  lii}ii«rs  seem  tu  havHi  the 
Bainc  effbet.  Id  normal  conditions  of  tljo  system,  tlic  urine  containB 
about  1  part  of  uric  acid  to  28  or  3U  )»jrtH  of  un-a;  but,  under  the 
circumstances  just  int;iitiDacd,  the  ralio  becomes-  1  to  23  or  26. 
TLii5  increased  proportion  of  uric  atid  appears  to  be  formed  in  con- 
scqaeucc  of  the  usud  prup!irtic<n  not  being  cosTcrted  intg  ores. 
.Alcohol  causes  a,  diminution  in  the  quantity  of  carbonic  acid 
cshidtd;  imJ,  in  mch  cases,  an  inercaacd  proportioa  of  uric  add, 
urates,  and  usually  oxalates,  is  I'uund  iu  the  urine. 

A  highly  idtriigoiiisud  diet,  with  iusiillicient  cxcrdse — eonfinfr- 
nieiit  ill  ill-ycEtilated  rooms — all  circu instances  interfering  with  tlie 
licalthy  action  of  the  respir.it-ory  appara^tus — or  preventing  th-e 
proper  amount  of  blood  being  ccrrieJ  to  the  pnloiunary  surface, 
active  esercise  in  conliTied  air,  &c., — are  conditions  favourable  to 
the  fofm-atioii  of  an  increased  quantity  of  urlu  acid  and  urates,  The 
Jbrmation  of  urea,  and  oxalic  acid  from  uric  acid  in  the  organism,  or 
artificially  by  the  ui^tion  of  perihxidc  of  lead,  baa  been  previously 
alluded  to,  Ranke  has  shiini'n  that,  at  a  high  temperature,  in  th* 
presence  of  jeast  and  iin  alkali,  uric  aeid  dso  bctuiues  converted 
into  urea  £,nd  oxalic  ncid. 

139,  Uiates. — t'ric  acid  is  separated  from  the  blood  by  the 
kidncySj  in  the  form  of  a  lUiitc,  which  is  readily  soluble!  in.  water. 
After  its  separation,  howiovur,  this  salt  may  soon  undergo  decompo- 
sition, and  insoluble  uric  acid  nill  be  depotiited.  In  the  majority  of 
ciscs,  this  decomposition  does  not  take  plicc  until  atfer  the  mine 
has  loft  the  bladilerj  but  sometimes  it  occurs  in  the  llitdder  iiselL 
The  causes  of  the  precipitation  of  uric  acid  arc  well  worthy  of  atten- 
tive study,  as  thi-j  are  intimately  couiivvtcd  witll  the  foriliution  uf 
uric  acid  calculi.  The  quantity  of  unites  in  healthy  urine  is  very 
small,  but  not  nnficqnently  ciii(iu,irli  is  [ircsclit  to  fona  a  very  abun- 
dant deposit  iifter  the  urine  has  been  allowed  to  stand  for  some  tima 
I  propose  to  des^^ribc  the  chur;tetcT.^,  and  allude  to  the  compoaitioii, 
of  these  salts,  when  the  subject  of  urinary  deposits  is  brought  under 
notice. 
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1-40.  Hippnrifl  Add  fHO,Ci^  HO,)  wag  first  detected  m  lioKCa' 
urine  hy  Liebig,  and  was  proved  ijy  him  to  ciist  in  hcalthj  humm 
■mine  in  am  all  quantity — a  statement  wliich  has  been  confirmed  by 
Lclimann,  and  recently  by  KlihLC  and  Uiillwachi  It  is  n'>t  foand 
in  tbe  urine  of  caniiTorons  animals,  but  amoQg  hertivora  it  ocean 
in  considerable  nuintity.  It  diws  not  t-sist  in  lar^'e  quantity  in  the 
urine  of  cilTes  while  sncting,  bnt  tows'  urine  cnuiaiiia  as  much  ae 
1'3  per  cent  LfbmaEUi  b^  <iei«tei3  it  in  considerable  >iQantity  in 
the  arin-e  of  the  tortoise  '^utlwin  gruxn). 

Hipp^ri^^  4cid  is  ^.jQble  La  aiioat  ris  hnsiii^l  limea  its  w^j^t  of 
cold  water.  It  is  very  solnbie  in  hut  wattr,  and  alvj  in  alohijl.  but 
15  i&ajlabl-e  in  ether.  It  crystallise!  Very  rea/lLlT  in  various  UiTUH, 
whict  arc  dmved  frcm  ilie  riaht  rbombic  prism  Plate  XI,  Fig.  !jh; 
" IJin»n-itioM  of  Ufimr  Place  \\~,  Fie  !;•  It  ii  reiy  fe*«i!j  dwswa- 
posed  intti  beozojc  acid,  especially  En  tbe  \mshaKM  'A  *.iim.-X'nf. 
mattery  and  other  itwnmmentf  vf  the  Tinne.  In  'KAirig  f'/r  iku 
snlstance.  tie  perfectly  fre^h  urine  only  (b'jild  be  empl'iTtid.  Ii  it 
CTirions  th&t  benzoic  u^iL  when  taien  inu  t1i^  {jrjmiBb.  'u  lAiiuiiMM 
in  the  urine  In  the  fona  ijf  hipparic  udd — k  la/.t  ■'LJ'iL  »»*  1/it 
made  known  by  3Ir.  Cie. 

It  may  he  prepared  hf  adding  mill  .f  lime  &  ifr^tli  •7/ir«'  ttrio^. 
The  roiitme  if  W  be  boi1«d  im  a  few  iMnntet  Rniry*;,  wid  niL/nij 
Deatralised nith  hydrKll^nc  Kid.  Tie  s.-li^ii'/H  i«  uki\  V^  *^.  VnM 
down  to  on»«i^th  of  iie  crigiQ^  b^jx.  ucl  fr.4Ui>4itnUe  ^-v^i  'jf 
bydrDcblQncad<]uided.*i«ibr'.«a  cxyKaif  ^  ib^  >•>{  f"nM,  TV** 
may  be  pmified  Itj  s4Timffl.  in  "t>T.  liir-jfi^  viiri  a  'wrrrti  •/( 
cLJorine  is  to  be  tnzisiitl^^  in  '.ria  V.  d^.  i.'na^  itA  Yf^viA.  iK 
may  always  be  restdily  ^-'juiiitd  fr^c^  l.-.::ift  cr;^.  tiuj  ukut^  tM> 
gnina  <tf  IcBZMC  sdd. 

The  qmati^  cf  b^ipiuK  adid  ii  iustsitfti  vbi^  >  )^H;  i*!|f»- 

table  diet  is  taken;  \>a\  it  U  UTIJMX  t^dl  tii>:  rnhJiK  <J  tM   bififiwiv 

add  fonaed  in  tie  (spjum  ii  nrut  ^txit^d  ff^ik  tLia  vjv/vl  YW 
p^^MTtkn  a<^  k^ipDK  aod  in  bvaoA  vm*  «a*  t'^tuMl  •  •■/tudi/t^'^ 
to  be  se  HBall,  tiax  it  w  Haa^n^  ji-an-U*  v-  UiW-*  *  utf-Jittf^jrf 

macfa  as  thirty  jnrvuu  tr  Bvwbr^  w%  •ra'.i'-^W^  ii>  1-*'Wlj  f'JV/  Lyv < 
WeiHnnB  obtained  at  matk  m  24  vi^iu  lisou  Uu  'rmu  uriu  Mi 
the  eoane  «f  ivesTT-fviB  kiun,  «ua>  l*t  *m  •«  a  uuk*4  AM 

Tay  fitde  if  ksi.'n:  viti  ndenaiM  U  U*  twu»twt>  •/  iiiffv/k 

r  '4 
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Bcid ;  itnd  althciUKh  the  sulgcct  has  Tjecn  ^cry  careftillj  iHTesti^tcd 
by  KllUrii!  iimi  Ilnllwaclis,  ivlw  hitve  puWieL-ed  two  leiy  elaborate 
moiiutirs,  tlnTo  still  rutiinins  much  to  be  liiajuiered.  These  ■obaerrei* 
liuld  lliiii,  till'  liiii]iurii;  iiL'iii  is  pTi^iIiiucd  from  tho  glycocol  formed  in 
I.I111  liviT,  IliJlivuclitt  ihIi'iL  tDcuntlitilc,  from  autneroua  experiments, 
IliaC  thi;  ]pniilii:i;ti(iii  nf  lii[ijiiiric  iiciil  is  ilctL'rmincU  rather  by  the 
ul II! mil; III  i:liaiiyrw  goiiiK  •■•»  in  tUc  orgii-uism,  thiia  by  any  peculiarities 
iif  tlio  fiii'il;  ftir,  if  u  jiuri'lj  iLiiimaJ  diet  was  taken,  hipparic  acid  was 
still  Aiiiuil  in  tlic  urine-,*  l^'liTimnn  foniiil  much  hippimc  acid  in 
ihi'  uriiii'  iiffcviT  pjitiiTtts,  and  utisnys  detected  it  in  iliabetic  mine. 
Ili>|ii.ri  '.iJiii  V'lTiIi'il  j;ivi'  dnnvings  i>f  some  cryetalfi  whicli  they 
fiiuiiil  ill  till'  iiriiK^  lit  a  m;in  agnl  30,  who  toiik  little  exercise,  but 
lin-d  oil  liif^lily  iiitro^cuirtt'd  diet;  heiI  whit'h  they  considered  to  be 
liipimric  urid:  u  statement  aiiimri'iitlv  founded  u])rm  the  resemblance 
u.f  those  crystids  to  those  produi'iti  liy  tlia  decnni position  of  liippurate 
(if  sodiL.  They  do  iwt  numtiim  thai  the  crysta-ls  were  Bubjected  to 
a.!iy  cbeuiicid  eKiiminQti<ni ;  iind,  in  tlie  ahs'^nee  of  stronger  CTidenre 
t.liiin  niL-re  resfiiiliiuitw  in  furiii,  ic  secuis  tu  me  that  we  are  hardly 
juKtifled  in  assmiiiTij;  that  tliu  crystals  were  composed  of  hipptiric 
amd.  It  is  very  duiibtful  if  this  atid  ever  crystallisea  in  urine 
spoil  tancDu  sly. 

141.  ExtiBctivB  Xtatteia. — Under  the  head  of  estractiTe  matters 
are  iticludoii  certain  organic  substances  which  have  never  been 
obtalneJ  in  a  state  uf  ijurfi'cf  purity,  which  ajc  Tincrystalliaable — 
nut  volatile  without  ilttduiupocitiHUi — and  iiiuapiiblc  of  being  isolated. 
Chemists  have  dt^scrihed  several  kinds  of  estractite  matters  charac- 
terised |iy  their  behairitinT  with  solutinns  of  acetate  of  lead,  hicloride 
of  mercury,  tincture  uf  gaits,  4:c.  Within  the  last  few  years,  to weTcr, 
severa.1  bodies,  formerly  included  under  the  indefinite  term  of 
estratitiyciiiatterSj  haYtf  boon  s^'pttrited,  and  their  chemical  properties 
aeeuratcly  determined.  As  instiinees,  I  need  only  mention  albuminate 
of  soda,  binoside  and  toroxido  of  protmn,  creatia  and  croatiiiine, 
bippuric  acid,  lactic  add  and  lactates,  and  certain  colouring  matters. 
The  extractive  matters  in  iiriuo  are  entirely  esoremeutitious;  but  it 
seems  most  probable  that  those  jiresciit  in  thu  blood  represent  a 
certain  stage  of  the  metamurjihosis  of  sume  of  tho  constituents  of 

*  AneicBUest  leoiEWor  tbese researclieB will  beloiuul  Is  V(A  SW„B.  116,  oftiie 
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that  fluid — eitbpr  a  state  intermuiliate  Ti-et^Tecn  the  imtritiTe 
pa'buluni  ami  th.e  tissut  intu  which  it  is  to  be  cunrertoiJ  (protprsaiTC 
metamotphosja  oc  histogenesis),  or  a  condition,  resulting  frdm  the 
diantegration  -of  tissue  previous  bD  its  elimination  from  the  lioily  in 
the  form  of  urea.,  creatine,  u-ric  aeid,  <tc.  (regressiTC  ii]etaoier]jli<«i« 
or  histolysis).  The  eatnctive  matters  u£  uriue  raaj  by  dividei!  intii 
three  kinds. 

142.  Water  Ejttraot.^The  first  is  cnllcd  water  extract,  bectme 
it  is  insolubk'  in  ibaTliite  jiIpkIioI,  and  in  spirit  of  pjircifn!  gravity 
"833,  Tint  is  soluble  in  water.  It  eiists  only  in  smdl  quantity. 
Infuaion  of  galls  and  bichloride  of  mercury  pruditcc  fcarcelj  any 
effect  upon  it,  hut  neutral  and  basic  acetate*  of  kail  give  copious 
precipitates. 

143.  Spirit  Extract.— The  Bccond  kind  of  extractive  mutter  is 
termed  spirit  cstraci,  heeauso  it  is  iusoluble  iu  absolute  aleohul,  but 
salable  in  wat^rj  and  in  Epirit  *S33.  It  contiiiiia  ranch  chhwide  of 
sodimn.  The  solution  of  this  OKtmct  is  unaffected  by  infusion  nf 
galls,  bicliloriile  of  merturj-,  and  neutral  acetate  of  lead;  but  a  bulky 
pi«dpitate  is  caused  bj  ba^ic  acetate  of  lead. 

144.  Alcohol  Extract.— The  alcohol  extract  is  soliiMe  in  water, 
in  spirit  "SSS,  and  also  iti  absolute  alcohol.  Its  chemical  reaction 
appeare  to  be  very  simiiar  to  the  last 

These  are  the  eitntctive  matters  which  are  met  with  in  healthy 
urine.  In  certain  liiseascs,  howeTer,  extractives  drain  off  fr-.m  the 
lilood,  and  sometimts  in  yeij  large  fpiantityj  which  are  not  |rrc»'nt 
in  a  state  o-f  health.  Mj  friend,  r>r.  (}.  0.  Re^,  many  jrars  amx 
ehoweJ  that  thia  utractire  otioIJ  be  detected  in  m'rrbid  nrine  bj 
adding  tinctnre  of  galls;  anil  tha.t  th-;  propiirrion  Tari<^.]  groatly  in 
difTcreut  cases.  Healthy  oriae  ia  scarcely  affedfl  by  tinctnre  of 
galU,  but  this  blood-ertractive  ij  at  once  pr-MnpitatwJ  by  it.  In 
OTderto«fei«til,tiB«nie.>f  gsJlsia  tobea-idfid  to  the  filtered  floid; 
and  if  tbis  eitiacti»e  ia  prraent,  a  precipitate  13  tt  rmer  prodnwd. 
Shoflld  the  mne  CMitaiD,  in.n]jMil,  tbii  mii.it,  in  the  first  instani^e, 
be  iqanted  by  boilinz  aad  filtration.  Il  ja  «ily  the  prt'Ofitiiie 
which  imtiuJiMdy  f.>[kw4  Hj:  i4diEi'X»  ni  the  im<:t.\T!'.  ',1  jpiEM  tb« 
must  be  noiked.  In.  tmat  omm,  th*  eztja«ti7e  ffraina  a-trj  hi-m  t.h*. 
Wood,  vithnct  the  wafe  af  aftiiB»«i.    ("  [^Wmiaa  I^^iira,,'  \fj 
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G.  0.  Eees,  M.D.,  F.R.S.;  "M.dical  OasHte,"  1851.)  1  shaU  hiTfi 
occasiun  to  recur  again  tu  this  intoreeting  subject,  when  cliBcussiEg 
tb^  fih^TiLcters  of  the  urine  in  4is<;!VSC. 

One  thcu.saiid  grama  of  healthy  urine  will  contain  from  fifteen  to 
twenty  grains  nf  pstractivo  niiitturs.  The  EoliJ  matter  contains  from 
13  to  40  per  cent,  of  tlicse  sutistinccs.  In  twenty-four  hours,  aboat 
200  gr.iios  cf  estmcti-ve  matters  are  eliminated  in  tho  urine. 

The  pliTsiolfigical  imiiortar^ce  of  extraetive  matters  ia  qdte 
tinknown,  anl  hitherto  no  one  has  been  a.hl<!  to  iiscGitain  their 
nature,  or  discover  the  part  which  thej  [ihy  in  the  anima,!  economy. 
Their  presence  in  the  blifiiil,  and  in  all  tho  nnimul  fluids,  as  well  as 
in  the  solid  organs  and  in  the  escretions.,  c-learly  prove  them  to  he 
siihstancoa  of  grciit  importanco;  and  it  must  he  roraembered  that,  in 
the  urinp,  the  [iroportion.  of  estrjctite  matter  is  often  greater  than 
that  of  the  urea  itself.  T1)g  amonnt  of  t'KtractiTe  matters  in  the 
dificreat  Uuids  and  secretions  ef  the  body  is  a,  subject  well  worthy  of 
intestigatioti,  and  likolyto  yield  valiiu.hlc  results. 

14S.  Sulphur  ComiJ&unaa.— In  certain  eases  of  dieease,  urine, 
soon  after  it  is  jiasscd,  evolves  a  very  powerful  odonr  of  sulphnrelted 
hydrogen,  jhrLilalily  resulting  from  tho  decomposition  of  substance 
rieb  in  siil]ilnir,  Tliir?  fuet  bus  hccn  observed  hy  mauy,and  1  noticed 
frDquentlj,  in  esaiuining  the  urine  of  insano  patients,  a  piece  of 
pjujT,  anniiilcd  witii  a  solHtii.m  of  sceUte  of  lead,  kooh  becamo 
blackened  from  the  formation  of  snlphuret.  Considt'niljle  quaatitieH 
of  utiosiiliHod  eiilpbtir  have  hwn  obtained  evoa  from  hcalthj  urine, 
llonalds,  in  five  different  cases,  obtained  from  3  to  S  grains  of  sulphur 
iifi  the  twenty-four  lidur.-i  ( " Pfi'losujihieril  Ti'nMnclions,'"  1847),  and 
(jrifiiths  found  4  grains  in  healthy  urine.  These  observations  are 
eonfirmed  by  Dr.  Parkes,  and  Bischciff  aiLd  Toit  have  stated 
that  a  large  quantity  of  sulphur  is  constantly  present  in  th-e  urine 
of  dogs. 

148.  Btisiit.— Briicke  has  lately  again  stated  that  traces  of  sugar 
always  exist  in  beaUhy  urine,  and  his  ubMirvations  have  been  con- 
firmed by  Dr.  Bence  .lones.  ("  JVi/ifs,  CheiiL  Sua."  April,  18B1.) 
This  subject  "will  come  under  notice  in  a  subsequent  chapter. 

147.  "Vealcal  Mucdb.^  Vesical  mucus  exists  in  very  small  qaan- 
tity  in  healthy  urine.    It  forms  a  faint  flueeulent  cloud,  which  settles 


towards  tis  \r>wsr  pan  tjf  the  SoiiL  afis  &e  ipuJiiiM  iam  fcca 
allowed  t<}  EUoid  for  iime  aiae    i  U4  . 

pregenl  in  heaLthr  Brina  in.  "iTannraa  »njSc«!i^-i  ^jw-^ama:  Iww 
soioetii&es  it  la  found  in  [he  orme  '^  poaAiii  s^  aar  V  ■r«uiib9«H 
to  be  in  tcHmiij  ^ed  healsk.  lieiua  ia^M  .-ca  -!x:««««  ia  iwa^s* 
onnealtiigctiMTjlistispicaaKsaLduaiiEii — k '^aru  la^ -vrrMZ 
phjaolo^al  eooditiniH.  w  saT«fi  iti'^  Taaci  aet  ^  E«rz'^i^?u — ^^ 

tbe  M]kv  hiad,  it  i^fOffi  ::.-;u--  ;  ,  r :i  '"^r  •..»  ai;  i^x^  a  ^ 

hrtitg  if  nsc  b;  waaw  'i4>»r*^i3  w  ibX  r^j  ^  t^  aasu^  livt 
pmlnWr  rmrnirni  rf  a  t^"  ^ir  r  '  ^.  'ztr  Miai.  •^ki,  tnlSu 
hctic  Ki4,  '•—*-"■'  zis^-r"' 

In  )wkr  ta  lasKiLun  tj:^  •^t-^^-ij-p-.    i  ^1^:=^.  mt:<1  a  -ibj-^l  ait 

3  Cmenlt  is  eas>  S.r=*ii  by  aie  aiil^srn  /ni^^au  -.f  ^awt     Tin 

■GUmeal  JWSfw/."  i«:  ELs-n.  ?"-2i  :2S    lit  j    :jS      T^i■  » 

Irpbciog  a  bkJL  bar  ie  itur  is  tu*  w.'I.t'..  i  k^  1^4  'Xm.  .:.  » 
Adrt  tiae^  OTiali  *f  beau  i(  ziM  >r>  ityjca^^  >v^  a££^  sm} 
beneiwai  'm^AeBaer»n^-  -TV  H'^'irv^S  «t.  iui  £t- 
tiiB,  f^  125-  p  1*3.  F«  tt^  wo-l*  J  Sal  je-ysBBi.  I  a-:at  -••fe 
to  Id^WB!  -Fhfm^^  ,  -     ^M  -.J  ln.r.  \'-Ji 

t*  pnw  tet  tk«  Ilea;  kdi  ^xsae  h  ij>!;  t.cn  .f  WiasM  •/  u*a. 
Til  III  I  af  mA^  aid  i»-— ^~  er:  _    ~  vr.ij^^  f 'rson  ia  tLt 

«f  raifi     lAebc  Mid  ^^t  km  vkh  u  niae. 

[klcr. 
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bj  gtialil  nnd  Lieborkiihn.  GSckcr  estimated  the  quantity  a.t  l'4S 
gniiiis  ic  twenty-four  hours. 

IBO.    Peculiar   Ore&nio  Aolde.— Bea-idea  carbonic  acid,  mine 

coQtaioe,  according  to  tlie  uljservations  of  Stiidder,  a  peculiar  aeid 
to  wliicli  the  name  of  tlnnuilaric  aeid  has  li-een  given.  It  has  a 
powerful  oJour;  but  littlG  is  yet  known  of  the  circucnstaiiceB  under 
wliicb  this  voUtilc  leid  otcura.  P^xanyVw  or  carbolic  iiei<l,  usuiillj 
known  as  ermisnli',  has  a,lso  been  dotected  in.  urine ;  but  these  aeids, 
witb  the  tiamoli"  and  itmn/Iw  n<''<h,  as  t^ej  occur  in  urine,  have  a£ 
yH  ln'on  so  little  studied,  that  we  know  notliiag  of  anj  practical 
importance  connoeli'd  ivith  tliem.  C&ffipbell  iUHt  LstiTlMm  State 
that  urine  contains  traces  nf  formic  acid  (d  Hi  0»). 

Although  the  urea  anil  some  othoT  constituents  of  the  urine  may 
he  more  couTenientij  and  more  quickly  estimated,  by  the  volumetric 
proeess  of  aiialy.^is  (Cbnpter  II.':,  the  pntetitiouer  ig  recommended  to 
carry  out  the  folknving  routine  plan  of  iiunlysia.  In  the  course  of 
the  examination  he  will  become  pructicallj  familiaj  with,  the 
chemical  and  microscDpical  cliaracters  of  the  most  impoitint  consti- 
tuents of  the  urine.  Small  quimtities  of  the  residues,  &o.,  obtained, 
shoulJ  always  be  submitted  to  mierQ&uu])ica.l  examiaatiou. 

SVSTEMATIC       QtlALIrATIVE       OK       QuAHTITATIVB      AhALTSIB      O? 

IIeaitht  Urisb. 

IBl.  OrgaJiin  Conatitueuta.^l,  In  the  first  place,  the  roactioii 
and  specific  ;^aTitj  i.ifthe  specimen  arc  to  be  taken,  aud  any  general 
puiuts  noticed,     (Lfetufe  i.) 

2.  Two  pnrtions  of  urine  (5fXl  or  l,ilCX)  gmins)  are  to  he  placed 
in  separate  jhorcelain  capsules,  and  evaptirated  to  dryUKSB  with  the 
cautions  preriiiusly  fjiTen.  In  tho  first  portion.  A,  the  oryitnie  eon- 
utiltteiits  are  to  be  estimated;  in  the  second,  B,  the  proportion  of 
sfiUs  is  to  he  iscertained  [Chapter  VII.,  §  ISU).  A,  when  di^,  i.^  to 
!ic  weighed ;  ami  tliUB  tho  cjqautity  cf  ivfitrr  is  obtained.  The  residue 
is  known  to  ho  quit^;  dry  when  lu-o  successive  weighings  exactly 
ccirrcapend.  The  solid  Matter  is  t*)  be  treated  with  successive 
portions  of  boiling  alcohol,  until  nothing  more  is  taken  up.  These 
are  decaiitcil  into  anuther  basin,  or  ])aased  through  a  filter;  and  the 
alcoholic  solution,  containing  urea  and  estra,ctiTes,  is  to  be  evaporated 
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nearly  to  dryucss — alc^thol  cstnict — C;  the  residue  insoluTjle  in 
alcohol — D, 

C,  Tie  alcohol  extract  is  to  be  treated  with  a  few  drnpa  of  water, 
and  placed  over  the  water-bath.  Crystals  of  oxdic  acid  arc  to  lie 
HildeiJ  Until  they  are  Hi)  li'inger  dissolved.  It  ia  important  to  add 
Gvceu  of  oxalic  acid  crj'atals.  A  drop  of  the  snlutioii  niuj  be  placed 
on  a  glass  slide,  and  ihtj  erystalg  of  iixalate  which  form  subjected  ttn 
microscopical  exami nation  (§  12W,  Plato  XI.,  Fii,'.')6).  The  mixture 
is  allowed  tu  cool,  and  thu  impure  crystals  of  iixalatc  of  urea  and 
excess  of  oxalic  acid  are  to  lie  slightly  washed  with  ice-cold  water,  and 
pressed  between  folds  of  bilnilous  [jajjcr,  to  absorb  the  extractive 
matters.  Tlie  crystals  are  to  be  redissolTcd  in  a  small  quurititj  ut 
water,  placed  io  a  largo  vessel,  and  earlonate  of  lime  added  until 
efiervesceince  has  entirely  ceased.  Aftur  tki)  mixture  has  been 
allowed  to  stand  for  some  time,  it  is  to  he  thrown  up'jii  a  filter. 

The  solution  separated  from  the  osulat«  of  liuje  consiEts  of  itrif't 
with  a  little  colouring  matter.  It  is  to  bo  Ciirefully  eTaporated  to 
dryness,  and  weighed.  If  the  rirsidue  is  not  eatirtly  soluble  iu 
alcohui],  it  contains  impurity  which  must  be  dudueted  from  the 
weight  of  the  urea., 

Or,  the  alcohol  extract,  C,  may  be  treated  with  a  few  drops  uf 
WB.t*r,  HO  na  to  form  a  thick  gynip;  and  nitric  acid  added  by  JropK, 
while  the  basin  which  contains  the  wstract  is  plunged  in  a  freezing 
misture.  A  little  of  the  mist^ure  should  be  examined  in  thu 
microscope  (Plate  XL,  Fig.  65).  When  sufficient  nitric  acid  baa 
been  added  to  combine  with  all  the  urea  present,  the  whole  i.';  to  I.e 
allowed  to  ataad  for  some  time;  the  cry-'tals  ftarefullj  washed  with  a 
very  little  iee-ctild  wa.t«r,  and  earefiilly  placed  en  a  poroiLi  tile, 
which  will  absorb  the  excess  uf  uitric  acid  aud  the  extractiye 
matters,  lt"aviug  i^ryetalB  oi  nitrnlfi  nfurea,  which  are  to  be  Carefully 
dried  and  weighed.  By  a  simple  ■calculation,  the  quantity  of  urea  is 
easily  ascertained. 

D.  The  residue  insoluble  in  alcohol  ia  to  be  treated  with  boiling 
water  and  thrown  upon  a  filter.  There  remain  upon  the  filter, 
muoii  from  the  bladder  and  other  part.t  of  the  uriaarj  mueouB 
membntne;  uric  acid:  pho^phaU  of  lime;  and  amtnfini^co-inagneeiati 
phosphate,  with  a  mere  trace  of  aili&i.  This  residue  is  tO'  be  care- 
fully dried  and  weighed.  It  is  tihen  to  be  incinerated ;  and,  after 
the  ash  has  betn  completely  decarbonised,  ita  weight   ia  to  be 
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deducted  irani  that  of  the  resiJae  inBoluble  in  alcU'hal ;  and  tbvB  tlie 
jroportiuD  uf  uric  acid  iitiil  r'Osii.-.il  Li\ic\is  ii  sscvrUwed-  By  deduct- 
ing tbc  Ttnitcii  weight  lil'  sill  tlicsu  dillerent  sulistjinces— urea,  wic 
ucid,  muCuS,  and  oartlj  phosphate— fruiai  the  Srtlil  matter,  we 
ailculale  iIk'  quantity  uf  rxtnictiye  matter  present.  According  in 
this  (jlaii,  we  hare  aatertaincd.  the  proportion  of  the  following 
■constituents  in  500  or  1,OC}0  grtiiua  uf  urine. 

Wiiter 

Solid  Matter ,,...... 

Trea _ 

Estntctivc  luatttjs 

Jtuciia  and  uric  sieid 

Eiirthy  phosphate  and  silica , 

riscd  sails 

Many  (tf  the  processes  itbovc  described  me  impeif^ict,  luid  likdy 
to  give  rusuUs  which  na  not  qiiitf;  accurate;  still  the  pSaji  is  one 
which  is  prjctically  usrfii.1,  and,  when  a  series  of  results  is  reqiiified, 
answers  very  well.  In  tlie  analysis  i'(  animal  Hiiids,  it  is  Impossible 
to  attiiu  ti'  pcrfi^Ct  oceuracy,  owui^'  to  the  changes  taking  pliice  in, 
the  ingredients  uf  tlie  tinid,,  which  are  prodnced  l)y  the  analytical 
processes  to  which  thtij  are  aubjccted.  iloccoTcr,  in  snch  inquirifts, 
it  is  fsa:  more  desir.tliie  to  know  the  general  change  which  takes 
place,  under  various  cireuui  stun  cos,  in  the  quantities  of  the  different 
Gonatituents,  than  to  bu  acquainted  with  the  exact  alifiolute  pro- 
portion of  each  present. 
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Healtht  Uhixe.  III.  lspr.ri.*iiic  C*ix?tttuext-:. — On  ihr 
gentralUi — Cfiaii^fS  rfickii  fri  thr  C'lWposi/um  of  (he 
iy  Iiicftieratioii — Proporilnn  nf  thr  SaHne  Mfilter  tw  i 
—  Pfioxphutrs  —  Coutjiiiw  Phoapfiate  i>f  Sniln  —  AU 
PkosphaU  of  Soda — Aiid  Phuip/iute  of  Smh — Phnsi 
q/  A'oifa  and  Ammania — PhnKphntr.  nf  Ma;/Hrsiti — i 
phate  of  AmtJiO'iia  am/  -Mapni'Sia — PJtu.sfifiatp  of  Li\ 
Esfimalioii  Qf  tht  A^keilinr  and  Kai'lJn/  }'hosph(Tti'i! — ^ 
lity  <if  Phosphates — Siiljihiiies  ;  Qnun/i'ltj ;  /■!/(! m"fiiin — 
ioimtes — C/doride  of  Soi/iiiiti ;  Cluniilili/ ;  Detn-fian'~ 
cUDistanc^i  affet'thti/  l/ie  EreiY/inii  of  CM'^''idf  nf  Sfidh 
Bases  in  Urine—  Sodti  tiiul  Pnlash — Limr — Afnijiirmr— 
•^Siiica — Aluminn — SjjulcmnOVQiiniilffiilirf  iiiid  Qmdii 
Exomiii-atiaii  of  the  Salinf  Matin'  of  Heatthij  Vrii/i'. 


IkOBOASIC  COMflTlTUENTa   lit'    iriSALTllV    iritlNH. 

Tna  saline  or  inorgania  <;oiistitUL'nts  cif  licjilMiy  nriuc  arc  cnm 
^f  those  Bubstanccs  which  rciiuiin  nftrr  (ln^  wjliil  miitkir  liii» 
Gspoaed  to  a  reil  hi'at,  and  the  citrlinn  burnt  oH'  ho  hn  t'\  Ii'iivl'  ti 
white  ash.  If  a,  littk  i>f  Uw  siiliil  luntttr  nf  urine  or  utliirr  HI 
tinid  'he  pktt'il  in  i\  ]»latiiinrii  m]iHuti'.  or  ii[i'iti  ii  piocn  iif  ]ilii(. 
foil,  wliiuli  shoulil  be  very  larijc  in  iirrjfKirtinn  tii  Ihe  (|iiBiiti 
solid  matter  opi/ratcJ  on,  and  esjiowl  to  thu  riiil  hunt  nf  a  Hjiii 
gaa  lamp,  it  irill  melt  and  h'Al  up,  gi'^iiii!  rim  to  thii  cvittiiti 
offensive  gaees,  whidr  n'Siilt  frout  the  (l'!coin[ifii:itiini  iif  the  m 
(wastituents.  WhtD  this  has  c<^a»<'d,  a  cliBircil  innis,  cnBisfl 
carbon  anil  the  aaline  matters  iinlngtnictjhlj.i  tit  a  reil  heat,  o 
iiriae,  reflwtns.  Afti;r  this  black  ajHingy  miwis  has  Itpeii  kqrt  i 
open  ca.psii]G,  at  a  doil  red  beat,  for  n.  hm  liwirti,  the  carbon 
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gradually  disappear,  in  consequence  of  the  nctlon  of  the  oxygen  flf 
the  air,  nhicli  at  tMa  temjieratiirc  combines  witli  it^  and  forms 
curbonic  add,  A  JiiItC  wliiti-  ash,  which  has  &n  u-lkaline  reactioa 
alouc  nzDiaJEs;  and  this  cimsists  entirely  of  saline  or  inorgadc 
niateriil,  which  is  iinicstruutible  it  ft  red  heit. 

1£2.  CluuiBeB  effiscted  in  tbe  Cimipoaltloii  of  the  Salfee-  by 
Incineration.— So w,  it  must  not  h»i  cciaoludcd  that  the  salts  which 
ivc  fiud  in  the  asli  <':tistcd  in  precisely  the  same  state  in  tho  iLrine 
previous  to  ini:ineratitiiQ ;  fur  we  know  that  many  of  these  salts, 
Tvhen  heated  t'lguther,  undergo  mutuaJ  decfliapositicur  Some  of 
them  may  even  be  volatilised,  if  kejit  for  a.  considerable  time  a.t  a 
rod  hent  A  luistnto  of  cflrhonate  of  soda  and  diloride  of  amrao- 
mura  beciittiL's  ilecompused  at  a  red  heat.  Chloride  of  soddum 
rf>m-jin3  lu^hiiid,  while  ca-i-hojutc  cf  simnionia  is  livolTod.  Any  kc- 
Xnxcs,  osiihites,  and  salts,  of  other  organic  acids  present  in  the  urine, 
will  be  fnund  in  the  iistx,  in  tlif  form  of  carbonate,  although  no  car- 
hunate  existed  in  the  urine  c)rij;i]ial]y.  Tho  ^mmoniaco-magnesiaa 
or  triple  phosjihnte  ivill  he  found  in  the  ash  as  phosphate  of  niag- 
n^iu;  the  phu.ijdiatc  of  wila.  and  ammonia,  as  jihoaphate  of  soda. 
Other  phosphntea  also  beeome  completely  changed  by  the  process  of 
incineration,  and  by  the  imtioii  of  other  salts  prc&erit  in  the  ask 
ujjon  them,  lluring  the  ineineradionj  a.  considerable  loss  of  cblorina 
also  tokeii  placir, 

Again,  unosiJised  substanoos,  such  as  snlphui  and  pbosphorns, 
and  partially  uxidised  cunipounds,  in  combinatioii  with  organic 
miiterials,  will  beconie  oxidised  in  the  process  of  decirhonisation ; 
iind  wil!,  therefjfe,  bo  fonnd  in  the  ash  in  the  fofUl  of  sulphuric  mi 
phosphoric  acid.  These  will  react  [i]ion  some  of  the  baaea  pieaeat, 
and  gnlphate,5  and  phuB[i!ia.tes  will  be  formed. 

Professor  Hose,  of  Berlin,  in  a  bcantifnl  Beries  of  experiments, 
has  proTed  that  the  mineral  constituents  esist  in  very  different 
states  in  various  organic  substances.  From  the  carbonaceous  nsli  of 
some  organic  matters,  the  greater  jiniportion  of  tho  salts  can  be 
extracted  with  vratcr  or  acids  ;  while,  in  other  cases,  but  little  saline 
matter  can  be  separated,  unless  the  luasi  he  espoecd  lo  tho  oxidising 
action  of  the  air  for  some  time.  This  shows  that  the  Euhstanccs 
must  haTC  origiually  exiated  in  an  UDOxidieod  or  in  a  partially 
ozidlsed  etate,  prul^ably  in  comhlaatiou  with  some  organic  material. 
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In  certain  subatonces,  then,  the  greater  q^aantlty  of  thf  lulin'ral 
material  is  perfectly  osiJised  (leleoxidic) ;  in  others,  it  osists  j'iirlly 
in  aa  oxidised  ajid  puxtlj  in  an  tioioixidifed  st&tF  (nu-ri'xiilk').  L'ru- 
fessor  Rose  was  not  a,hle  tn  discover  any  substaiici!  in  ivliidi  it 
occurred  completdj  unos idif ed  ^aiioxiilif).  In  Wiiod,  milk,  Vi'lk  lif 
egg,  and  flesh,  a  considerable  portiou  of  tbn  niitn'ral  coiistitui'iits  iiro 
me>'oxidi^;  whUe,  in  urine  and  bile,  thoy  iir&  iiliniijit  L'litiroly  irlr^tX' 
idic:  which  is  esactJy  what  wo  should  estn'ct,  wlifu  wo  raiiisidor  tlw 
different  nature  and  offitos  uf  these  fluids. 

IBS.  Proportion  of  Saline  Matter  in  TJrLne. — AlnMit  nlif- 
fgUith  of  the  Svlid  matter  of  healthy  urini!  consists  of  salinii  ciinntl- 
toents  which  are  not  destroyed  by  ii  red  heat. 

One  thousand  ^[TaiBg  of  heilthy  urine,  e«iitainiri((  frum  furly  l'< 
siity  grains  of  solid  matter,  will  give  frum  tt-n  to  fifte:i:ii  Krai'i*  'if 
filed  salts.  Of  the  salts,  more  than  nine-teulbs  ure  wiliihln  in  viaU-.T 
(alkaline  salts) ;  while  the  remainder  can  only  lie  iiliLuiiied  in  miIii- 
tJon"by  adding  an  acid  (earthy  salts).  A  nu're  traru  n>r(iaiiiK  hihiwl, 
■which  is  insolable  in  wate-r,  acids,  and  tOkalitai.  Thijii  'y^imiiilii  itt 
dlica,  with,  perhaps,  a  little  csirh'ja  whii.'h  hiiit  n^iiU:']  iix)'is\.t.\'jii. 
These  Diunbeis  are,  of  'Ciurse,  only  i-pin'izlanniv^,  u  tl.tR  arnrirint  "f 
nits  is  liable  to  great  Tariatir>n. 

The  ralise  con^titneats  Kilable  in  water  if.  rymii'^i'l  '4  >.}•*■ 
following  ad'ls  and  iasfr* : — 

golph OTIC  acid  ao/i  ffilphur'j.  F'ltMU  ^»n'>  [>r4niMi>irnj. 

Phosphuric  Acid.  ^'>la  fittt  v/ttam^. 

Iljdrwiil".'™  2cvl '  cti'j'in*). 
Toe  mitt  aaj  hi  naAiij  fixxitutri   m  x  xryrtftJIifMS  (TjkM   tff 
disulnng  tbe  nsHae  in  trrC  wurr,  ut<i  fmi/-irUfr>ic  «  J^w  if'^^  'i 
tli«  sotutitn  OBI  ^iui  ^An-    Thi^  Tj^A-i  w^  r^^oankMH  ,t,  t^ 
"'IIlMtr.rtioni  nf  Crin^r  Tat*.  I.  fa?,  i 

The  minenl  >»aMi:iTi^Mirj  .awvinhLn  a  virfM  «m  •vtmffMnA  i4  iCh* 
faDuwng  adii  aarf  baiKX. — 

IhMphmie  aeai.  f^nut 

Cubouiic.  Kiii  wswniutljf-        M:>^>^a 
flffiaeacM  w  «fiia.  4.iiin*Mu  '4n4M<iHi>i( 

<  itnaA^  vliwdt.  «-.U  vm*-  mIiW  fV/W!  M  <  V'mm 
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time:  Tvliilo  occasinnallj  ono   or   more  rf  the  saline  compoHnds 
Eientii'nnl  in  the  ubuive  list  are  nltfj^ethcr  Hbacnt. 

Tho  (irgiinit;  uuiistitiientB  ff  the  urine  hate  hitherto  received  q 
griintcr  aliarcof  atti;iitii]ii  tliatl  iiaS  l}eCli  given  ti>  the  incrganic  Salta; 
but,  from  rei-unt  invt'stigatiotis,  it  seems  firobable  that,  "before  long, 
the  ph.ys]L"inu  will  rcganJ  a  departure  frOlii  tllft  toaltli)'  standard  in 
tha  saline  tonstituciita,  with  as  much  attentioo  as  he  has  teen 
acL^ustoruiii  tu  01)30 rvc  nn  incre:is(;  or  dirainution  in  the  qnantity  of 
the  uica,  uric  iicid,  nr  other  orgauic  ingredients. 

134.  Ptospbatea.—The  pho3|iliatea  are  a  verj  important  cl.iss  of 
salts,  ivliieli  ("sist  in  ^renter  or  less  quantity  ic  all  the  tissues  of  the 
body,  iu  thi:  secrctionR,  uiid  in  fonsiJcrablu  iiroportion  in  the  hloodL 
Thp  saJtK  of  jihuspljoriu  auid  nhii;h  aTO  curried  otT  from  the  organism 
itt  the  urine,  uiaj  be  dividi^d  into  two  ditsses. 

1.  Tlie  nUinVuie  phisplmies  are  siilubfi'  in  water,  and  are  not 
previi^tutcil  from  their  sulutiona  b^  niumoaia  or  other  alkalies. 
When  aniiuimia  is  added  to  healthy  urine,  the  nliniUiif  phosphatefi 
are  not  thrown  dcimn.  Some  of  the  most  iiiip')rt3iit  allsaline 
pbosjiliatcs  are  /'hnjilntU  nf  sml'i,  acid  ji^usphnle  of  nodd,  and 

2.  Tile  earthj  phosphates  are  insoUihh-  in  water,  but  are  ilissolved 
by  the  milicril]  iicida.  51ost  arc  salnhlG  ia  organic  ilfiJs,  iLlthpqgh 
they  dissolve  "Very  slowly  if  tlie  actds  are  dilute.  They  arc  held  in 
solution  even  by  carhnnic  leid.  Must  albmninouB  substances  have 
the  power  of  dissolving  cartliy  iihusphatcs;  and  casein  holds  in 
solution  a  eonsiderallo  qnantitv  of  phosphate  of  lime.  The  earthy 
phosplmtea,  as  phosphate  uf  lime  and  phosphate  of  magnesia,  are 
always  pi'oeipitjiteii  when  ammojiia  iR  iidded  to  licaltiiy  urine. 

Of  the  phojiphoric  acid  eliminated  in  the  urine  in  the  form  of 
phosphates,  the  greater  proportion  is  doubtless  taken  in  tho  food ;  hut 
a  Certain  amount  is  formed  in  the  oriwuism  by  the  osidation  of  the 
phosphorus  of  alliuminoua  tissues,  whieh  takes  plaj^e  dnring  their 
disintegratiou.  Much  of  the  phosphoric  aciil  formed  in  the  organism 
is  doubtless  produced  io  the  nervous  tissue. 

Phosphoric  acid  is  one  of  ttosc  ftciJs  -which  exist  ia  tliree  forma 
— the  monobasic,  hibasic,  and  tribasic  acids,  which  combine  respec^ 
tively  with  otif,  two,  or  thice  equivalents  of  base,  to  fonn  three 
different  classes  of  salts. 


Tribasic  phospliates 
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3SaO,  P0'+24Aq. 

2KaO,  no,  PO'+Zi  Aq. 
■     ■     '     "*\aO,  2  HO,  P0'  +  2  Aq. 

NaO,  HO,  NH'O,  PO=  +  SA<i. 
Bil»asic  or  pjropliospUatps     .       2  \i  0,  PO'-f  10  Aq^. 
iloQolmsic  or  metaphfispbiates      Xa  0,  PC 

Xow,  tie  phusphati's  fonad  in  tlie  wganism  are  all  irihnsi-- 
phonjiiirites,  and  ■tiuiisirt  of  tliree  equivaltiits  uf  tasi^,  cumliincd  iritli 
one  equivalent  of  phosphoric  acid,  witk  different  pmiwrtiuns  of  water 
of  crrstallisition.  The  elements  of  the  base  of  a  tritasie  phosphate 
may  "be  various.  Thus  they  may  i-ouast  of  tliree  equivalents  of  soda 
or  other  base,  or  two  eqairalents  of  soda,  and  one  uf  water  actiog  the 
part  of  a  base,  or  one  equivalent  of  soda  atnl  one  of  umiDoaia  and  one 
of  water  aeting  the  port  of  a  base,  comliined  with  one  equivalent  of 
phosphoric  acid. 

The  chemical  composition  of  the  phosphates  oc^^mring  in  urine 
ia  represented  in  the  following  table : — 

Common   or   rhniBbic  -nhfi^plintp    of  1  ,  ,.    _    ,,„   „r„     „,    . 
«^  havin^^  ^  aikaUn.  Action  .  {  2  N*  O,  HO.  PO'  +  2i  Ag. 

A«d  ph.,.phai^  of  Mda,  baring  an    ^  ^^  ^   q,  Pff  +  2  Aq. 

acid  rraclion       .         .         ,         ,  (  '  '     "  t^     -^4- 

Altalin^  phosplmle  of  ^da,  haviiLff  a  |  j  ^^  „   pp.^_,    . 

hifrhly  lultaline  reaclinn        .         .  j  ^ 

Phospliale  of  [Hiiash*       .  .  ,3  KO,  I'O'. 

ftq^ptiuLt  of  amnionb  mid  magnesia,  1 

amiiiiJni.icD-Qiagnuilan    or    triple  '  2  Mg  O.  NH'O,  PO*  +  13  Aq. 

pho^plintc  .         .         .         .         .  ) 
Acid  phos.phatc  of  Ume  .         .         .     2  Ca  0,  HO,  POH  5  Aiy. 
Phosphaie  of  lime  (bone-phonphate)     3  Cji  0,  PO'. 

Al£ALlM£  FH0.BrBATE5. 

155.  Ctmiiada  Phosph.a,te  bf  Soda  (2  Ka  0,  HO,  P0'  +  24  Aq>. 
— This  salt  esists  in  liealtliy  uriae  in  the  propurtion  uf  about  tnti 
giridns  iliODe  thoysaoJ.  The  tised  salts  contain  perhaps  from  20  to 
30  per  cent,  of  ordinary  phosphate  of  soJa.  Its  presence  in  healthy 
urine  loay  be  proved  by  adding  absolute  alcohol  to  the  syrupy  fluid 

*  Itte  iloublful  irpliospliA'^  "t  liolAsL  lunally  eilna  ia  urine,  ei  chbilJe  of  sodium 
■nd  pSicidphate  of  p-ar^flh  dEGumpo&e  eacli  o-tber^  forming'  ^itilirridH  of  i-Dtussliun  dud 
pbmphji-tc  of  hKli-  It  is<niL  iiDprulialle  tli*t  Ec  iinBj  tsi^t  [n  urine  in  which  Ehe  chlnride 
gf  s^QUi  b  pri*M^nt  m  Tery  snull  qnaiLtiEy,  or  BltDgeCbeir  nbat^nL,  ailii  pn^TUiioiiU  nnd 
■ome  aLhar  ^uce  ilisuuHsfi. 
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glitiiiiK'i].  liy  ovflpOTaiing  the  urine  o»er  a  water  batli.  This  concei;- 
trattd  Huid  ia  iiuurcd  otf  frum  the  salts  wticli  hxTe  crjataUised,  and 
[ilucud  in  II  GDiitll  gl&ss  vcr^pI,  Tke  alcoLol  te  lulded;  and,  Eifter  thij 
inixluru  lius  Bl.ipod  for  e-itiiii!  time,  thu  crystals  arc  deposited  a|xiD  the 
siilue  of  tliu  glass.  This  mi'thod  is  given  by  Robin  niid  VerdeiL 
("  Traiti  de  Ghimie  AiMt.  d  t'hyswi;'  par  Cli.  Robin  et  F.  Verdeil,) 

IDO.  AaM  Phosphate  of  Soda  (Ka  0,  S  BO,  PO'  +  lSAii), — This 
rait  liiui  i^iil}'  Ik'i'ii  rmiEiil  in  ilu'  iiriiif^;  mid  ti>  it,  a.t  lea&t  in  man^ 
raWM,  thfl  iii'itl  ri'iiPliod  of  tlw  urine  is  dii(j.  This  acid  phosphate  of 
miiia  iiiiij  lit'  IbniU'J  from  thu  uitramor  phoephate  (which  haa  an 
iilkuliiiii  rcoedun),  liy  tliii  addition  of  uric  iicid,  wbicli  removes  from 
tlim  iiiFrmiinKi  |ibiw]fliiiti'  Olio  eq^uiyaleiit  of  soda,  forming  uralf  of  foda ; 
lunl  Cliii  I'liiiL'tiiiu  nf  ihi'  iiiiAHirc  beeomes  acid,  in  consequence  of  the 

rorilllllioJI  oflliu  idil  jtkirnj'UlU'. 

Tilt!  UL-iil  [iliusjilLiitii  of  sodu  may  lie  obtained  from  the  co-ncentrated 
urinf  trmtod  witli  ubwiliitc  alcohol,  after  the  separation  of  thv 
ciiiuiiimi  phosjibato.  Tho  aeid  saJt,  which  is  much  more  soluble, 
llHCoiui's  di'jujsitfd  in  tllu  course  of  a  few  daya;  hut  its  aeparation 
may  ln'eK]ii'di(i'iI  liy  tlm  aildiliou  of  ether.  The  phosphate  has  been 
mjiaratod  Irmii  th(3  urino  by  ALM.  Rolin  and  Verdeil,  who  attribute 
the  iiuid  reaction  ofuriiio  tn  its  presence  ("ftinyiti'S  Hen'lus.  Mfm-rtf 
1.1  So<:  ,1'  ffkil'iijif,"  I'aris,  li^^>i\  p,  25;  alsa  "Trnite  <li  Ckhnie  AnaL 
ft  PJii/voI.,"  1853).  Tlie  crjstnJs  of  this  salt  arc  figured  in  Robin 
and  Verdcil's  "Ati-Js,''  I'late'lX,,  Fig.  2. 

157.  Alkaline  or  BmIc  Phosphat*  of  Soda.— S  Fa  0,  PO*  +  34  Aq. 

— This  ph'-sphate  is  consiiiered  hy  some  to  he  present  in  uriqe  ;  bnt 
it  is  so  readily  altered  by  other  salts  present,  that  it  is  impossible  to 
■obtain  it  frmn  the  animil  fluids  in  u  state  of  purity.  In  the  piese-nee 
■iif  carbonic  acid,  it  isdecompoacil:  one  eiiuivaleiit  of  soda  unites  with 
the  earlioniti  acid  to  forci  carbonate  iif  soda,  iind  common  phosphate 
of  soda  is  formed,  both  which  salts  ha.vc  an  u.lkiilinc  reaction — 3  Na, 
O,  Pa'  +  (.'lJ'4  110  =  2  Sa  0,  HO,  PO'  +  Na  0,  CO'. 

Liebig  liaa  shown  that  it  is  not  present  in  healthy  urine,  as  waa 
atat-cd  hy  Heller ;  and  ilessrs.  Robin  and  Verdeil  do  not  enumerate 
this  phosphate  as  one  of  the  constituents  of  ni-inis ;  iadeeii,  if  this 
phoBphate  were  formed,  it  would,  in  all  probability,  be  at  once 
resolved  into  salts  of  a  mtirc  stable  aature. 
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IS9.  Fliaapiiate  of  Soda  ami  Aamunia  <?■  9.  9SQ.  ffi),  Pl^, 

nriitp,  ia  osjLaiLy  eiimii>;nice>i  ^  jae  •>£  ^ae  aiuapiiasa  ^iimii  in.  gib 
BecretioiL      Tte  tXTBtaJa  iTf  piiuspiuue    if  ania  iflii    unmnoi^    ir 

TOicnXXitaic  ale,  ue  bKoOtliAil  aaA^aisif  &ar-atied  prTHiM. 

1^.  PhfwTihate  of  F«ita^i  3  EL  TIF-  m  pr-rjibij  a.ic  priiTseige 
in  tealchy  hiunaa  mine  :  huz  h,  aas  iteen  iiteirtE'i  'ny  BiimBiaali:  in 
the  orine  of  the  pig:,  in  the  pmpjprion  if  Lni  par  Ij)<)*j. 

Many  Tegetable  idaaaes  iMOiani  i  lars  laanEhr  'ii  pbufpiiiaEe  if 
potash ;  ami  in  is  met  mdi  in.  i^  jnicu  li  nmaele  ia  omsik'niiEi! 
quantity. 

leo.  QoajititT'. — The  piaporaoD  if  jvPhI^p  phosphiues  in  the 
OTgamianL  Tiriea  Tcry  OTailf  accoriiiiE  6o  die  aaton;  rf  iJie  fo^i 
amoTint  uf  eserizise,  &c.  QensaJlj,  the  pF'tponJan  is  ^luHin'  in 
berbiTortjas  tbiUi  is.  <.'aniiTorr>aa  Tn'-^aU  UoscoIiU  &bK  cauin^  & 
lai^  iimonnt  of  pfiasphaces.  fflniax.  nad  rfu?  zieeilg  if  the  L't^ralu 
generally,  -c^iatuiii  a  cm^ilfrabb  i^iaamj  -f  dkaline  ph^j^ptutes. 
Robin  and  Verdeil  foaniL  in  ihe  aah  'ji*  [he  blijoij  'if  a  ioe  fed  iip<jii 
fie^,  34  mack  u  12  p«:  (."^m,  'jf  ph< 'gpk'jiic  ^d,  cumbLa:^  <riih 
soda  and  pctash  ;  vhJIe  the  ish  ijf  the  b[oai<l  of  the  ox  dial  not  n.>a- 
t&Ln  mow  tilia  3  p^r  cent  WTi«i  the  i'C  "as  fed  QJjoq  p'CaCi'tS, 
the  proporticin  Fell  tii  9  per  cent.  The  ash.«)f  itw  bl-W  "f  tuan  tua- 
tuned  ab-^at  LO  per  (lent  -if  plMsph.ijri-;  i«iL  In  nrine,  B^jreuiius 
foand  2-34  per  l,tXNj -,  and  Simuu,  from  li^  in  slightlj-  atiJ  urine, 
to  2*75  in  very  aril  mine. 

Breed  and  Winter  estimate  the  quantity  of  phosphoric  add 
remoTed  frum  the  organism  in  the  nrine.  in  the  cinirse  i.'f  twt'tity- 
foar  hours,  at  from  39*4S  to  79-97  gruins.  The  pri.'pi>nion  ini.'rea.sHl 
cooaid'erably  after  taking  fa^L  This  qiiantity  iicrresponds  tu  fivtu 
120  to  160  gTiiins  of  phofphaliu  salts.  Dr.  riixkcs  i-£tiiiiate»  tli9 
phosphoric  acid  at  48"S0  grains  in  24  hunrs. 

The  qmncity  cf  phosphoric  acid  inert sses  fiT  S\'ini'  hours  iifttT  h 
meal.  Voge!,  Winter,  aod  others  have  niaiJe  nuiufnms  I'sin'rimt'iiU 
go  this  pi^int  7  anil  their  researches  shi>v  th;it  the  hourly  viLrlutiiill 
in  the  eJCCTetion  of  phoqihate  is  regular.  Tho  iiioniitii:  uritie  i-oii- 
taina  the  smallest  qaantitj,  In  some  of  Pr.  Eence  Ji'iies's  uiiiily.!ii-'fi, 
howcTer,  the  quantity  nf  B.lkalinc  phosplmli's  is  evtii  fin-ati't  in  tlm 
mine  passed  before  thuEL  in  that  soerttod  iil'ter  a  luonl.  (".IhwoiI 
Ckevtiitr^,"  p.  81.) 
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The  firupijrtiuD  of  plio.'spliatcs  in  the  mice  dcpcuds  much  iiptjn 
the  nature  of  the  food.  The  quitatitj  is  increaj*d  if  pliusphurns  be 
taJcen,  proving  that  this  eubEt^DCi^  di^ea  bcuome  oxidiGed  la  tli« 
organism.  l'h:it  the  grnatcr  proijortion  nf  tlie  alkaline  phospha-tes 
present  itl  tho  liritie  aro  J-erivcd  from  the  foci!  Is  1-endered  evideDt 
by  rcferriog  ti>  tlio  anmiint  introJutcd  into  the  organism  in  this 
manner.  A  man  talinj;  a.l>out  fouitoon  ounciss  uf  breid  and  twelvs 
ounces  of  meat,  with  half  &  jKiund  of  jinlatoe*  and  half  a.  pint  of 
Bullc,  would  tiike  about  130  grains  of  alkaline  jjh-oSphtitfts.*  Ae  we 
have  seeu,  he  would  eliminate,  in  his  urine,  about  the  same  qaantitj. 
These  numbers  arfl  only  ti  1)6  regarded  as  rough  approximations  to 
the  tnith;  but  I  think,  at  presiint,  it  must  be  admitted  that  the 
ijuantity  of  plbit-gjduite  tscreted  in  tlio  urine,  and  formed  in  the 
urginism,  is  so  small  in  eompariaon  to  thut  derived  from  the  food,  of 
which  the  amount  is  liable  to  gr-sLit  viiriation,  that,  in  the  preaent 
fitati!  of  animal  chicmistrj",  it  is  quite  impossible  to  form  an  eatimite 
of  tho  iiijidiiut  derivf^ii  from  the  furmor  soiiTCC,  of  to  eeparate  this 
from  tlii;  phosph.itos  talti.'ii  in  tlic  in^osta. 

■St-iil  it  is  n'crtain  that  eotno  of  the  phosphoric  acid  is  formed 
within  the  organism,  !]j  the  osidittion  of  the  pbiiBpbijrus  of  the 
tilbuininouB  tisKuos;  but  this  must  boar  hut  ii  small  proportion  to 
the  wlndo  amount  of  phosphate  remoTed  in  the  mitie,  -is  the  nhoTS 
data  conclusively  show. 

Tlie  fluid  which  sTirrnundetho  elementary  fbrea  of  mnsclc  has  an 
iicid  reaction,  dc^iciidiiig  prubablj'  upon  the  presence  of  acid  phoB- 
phiitc  uf  soJa,  priiJiLoed  \iy  the  action  of  kctic  or  somc  othpT  organic 
iicid  upon  pliosjihate  t)f  *.iJii.  Da  Hois  Hammond  haa,  howCTcr,  shown 
that  this  acid  r-^action  is  not  met  ^ith  when  the  museles  arc  at  reaL 
Recent  r^xperimeuts  lave  shown  that  the  amount  of  disintegration 
taking  pluet:  in  niuscular  tissue  during  its  activity  is  much  less  than 
was  supposed.  It  ia  probahlc  that  very  much  of  the  mattTial  gene- 
ra.lly  asuribf  d  to  the  disintegration  of  the  muscle  is  really  due  to  the 
chemical  changes  produced  in  the  nerves  ramifying  on  the  surface  of 
the  clenjEDtjLrj  fibres.     The  a^hes  of  most  tissuea  contain  phogphat«s 

*  M  w.  orii^eiLd  CDDtaliiQS'Sgri.  of  jiti-jsphBt^a- 

1  lb.  of  polaf OB3  „         Il-O    „  ,, 

4Fmt  afmilk      „        320    „  „ 

isa"?  qn,  of  mintd  Fha3Ft]»le». 
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in  lar^e  proportion;  and  Schmidt  has  sliiiwii  that  a  considerable 
q^3IltitJ  of  phosphate  is  alwHj's  present  ia  juung  tiasuea.  The 
quantitv  of  alkaline  phospba.te  required  hy  the  organism  is  eua- 
sideralile;  for,  besiiilus  tlie  largo  proportion  ivhich.  isfisereted  in  tlie 
mine,  the  ash  of  the  MliJ  excrcmcuts  ouutaiiis  as  much  as  20  pi-r 
ceot.  alone.  Tlie  phosphoric  acid,  required  is,  no  dyllht,  -^upplifl 
principallj  by  the  food,  partly  in  the  Ibnii  nf  phos-phatic  salts,  partly 
as  phosphorus  whi<ih  ig  osidised  in  the  (jrg'inism.  Wei  shall  reeur  to 
this  subject  when  we  have  to  coneidcr  the  diminatiun  of  the  phus- 
ptateftindiseise, 

EiBTHY  FunspniTEs. 

The  earthy  phosi)liates  met  with  in  the  urine  are — 1,  tie  amni"- 
mfteo-mmpii-si'm  plaisjiliaU'f  also  tL'rnicd  Irijilc  jikiixpluitc,  or  jiAud- 
pTiate  <ij'  amiiiQidii  luiil  ■maijuasin ;  2,  Busie  pfmsjihate  nf  ainmoiiitt 
and  ma^jifsiti ;  3,  Phosiiknti'  of  Miiijiu\ui. 

These  earthy  phospliatcs  occur  in  very  small  quantity  in  urine. 
The  secretion  in  health  contains  not  more  thun  from  1  to  1'5  part 
in  1,000,  and  tie  solid  matter  cyativiiis  frotu  l^C  to  2  per  cent.  Tlic 
qriantity  present  in  diifcrcnt  eases  uudLTgnes  hut  slijrht  Tariition, 
and  acems  to  ie  determined,  to  \s.  great  estOnt,  independently  of  tile 
chemical  chanj^es  going  on  in  tho  body.  Most  uf  the  solids  and  fluids 
of  the  orgB.ni'jni  contain  sraall  quantities  uf  the  earthv  phuspllates. 
The  amount  depends,  in  ^cat measure,  iipDn  tiic  quantity  I'f  alkaline 
earths  present.  Ktotzlnsky  lias  sbmvn  that  in  urine  tht're  are  two 
part^  of  phosphate  of  lime  to  one  part  of  phosphate  of  magnesia. 

In  heilthy  urine,  these  earthy  [iliLispliates  ar£>  held  in  solution, 
in  all  probability,  by  the  free  acid  of  the  urine,  and  in  acme  measure 
by  the  neid  phosphate  of  soda.  Tie  chloride  iif  ariimoiiiiim  present 
may  also  contribute  to  niiiiiituin  the  earthy  phosphatca  in  solution 
in  the  urine  (Dr.  G.  0.  Kees).  Ye-ry  slight  changes  are  sufficient 
to  cause  the  precipitation  of  the  ammoniaeO-magnesian  phosphate; 
and  beautiful  crystals  of  this  salt  arc  sometimes  formed  ia  uriim 
wbjcb  ias  a  dtciJfiily  acid  n.^action. 

It  is  important  to  distinguish  bL'tween  exceia  of  phosphates  in 
the  mine  and  a  d'-ponit  of  earthy  jihosphati? ;  for  a  large  quantity  of 
earthy  phosphate  in  tie  urine  may  pass  unnoticed  iy  the  prac- 
titioner,  because  it  ia  in  a  fitiite  of  dilution;  wLile  u  amalJer  ijUuntlty 
in  an  wtoluble  state,  and  therefore  very  couspicuons,  is  likicly  to 
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receive  from  him  a  linger  share  of  attention  tlan  its  slight  import- 
ana!  liiiniands. 

161.  Preoipltaticrn  of  Zlarthy  Pl).osph,ates  by  Heat. — It  Is  Tcn 
irnpitrtant  to  hear  in  mioil  tliat  the  earthy  pliospiates  are  precipi- 
tated fryra  fome  Kp«mu?us  i>f  urine  by  h«at.  Tliis  precipitate 
closoly  rescrnljles  that  which  is  produced,  in  manj  specimena  cf 
albiiiuinous  iiritie,  upun  thi?  iipplicatiiin  of  he4t.  It  Ls,  however,  at 
oncctlistingiiishfil  from  alljutiicnlij  the  addition  of  a.  few  drops  of 
nitric  ivcid,  which  inslatitly  disstilves  ti-i  phosphate,  wTiile  albtunen 
is  unaliectod  liy  it.  Such  a  mistake  haa  many  times  been  made; 
and  I  need  hardly  say  hom  important  It  is  to  u-yuid  tho  possihility  of 
anch  ail  errnr,  as  it  may  Icrtil  the  practi tinner  to  form  an  imlavour- 
able  pnign<)sig  in  a.  case  in  whicl  there  ig  really  no  cause  whatever 
for  anxiety.  Tlic  c.-*iise  of  this  occasional  precipitation  of  earthy 
phos]3h;ite  i,?  nhscure.  By  Dr.  K»g  it  is  attributed  to  an  oscgss  of 
the  j.ihusphitteB  being  held  in  Bolution  by  chloride  of  ammonium. 
Dr.  Brett  considers  that  in  these  cases  it  is  dissolved  by  carbonic 
acid;  vihih  l>r.  Cence  Jones-  attributes  this  precipitation  to  the 
excess  of  free  iicid  uf  the  urine  being  nentralised  by  an  alkali,  or  bj 
common  phogphute  uf  Goda. 

182.  Phosphate  of  Lime  (3  Ca  0,  PO')  exists  in  healthy  urine 
dissolv&d  io  acid.i,  in  certain  salts,  or  in  organic  matters.  l'hoephat« 
of  lime  is  soluble  in  u  solution  of  <iarbonic  acid,  iu  hi  carbonates,  and 
in  chliiride  of  ammonium.  Albnmwn  and  flhrine  alwa-ys  retain  a 
certain  quantity,  and  casein  holds  a  kigc  amount  in  S'Obttii.in.  It  is 
found  in  almost  all  the  tissiic-i,  and,  when  .separated,  usually  occurs 
iu  an  ainorphuiis  state.  In  urine  it  sometimes  crjetdlisea.  The  ash 
of  urine  contain.!  iietwecn  3  and  3  per  cent,  of  this  phosphate,  and 
that  of  esereTEents  upWiLrds  of  1  2  per  cent.  It  fflSJ  be  obtained 
in  quantity  from  bones. 

1S3.  AcLd  FlioHpliate  of  Ijiiii>e  (2  Ca  0,  ED,  T(y+Z  HO.— The 

existence  oi'  tliis  pimspliHte  in  urine  CH.>nstaiitly,  h  questi unable;  but, 
as  before  remarked,  the  composition  of  the  phosphates  is  eoustantly 
altering;  ini  an  acid  phofphate  of  linae  is  readHj  formed  ly  the 
action  of  an  organic  acid  on  the  neutral  phosphate  of  lime. 

164.  PliosphatB    of  Ammonia    and    Stagneala,    Triple,    or 
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Ammoniaco-Maffnesliui,  Piospha-te  (NH'O.SMgO,  P0*  +  12  HO) 

The  prescnci!  u1  this  salt,  whicli  is  freqiieatlj  met  with  in  tht  iunriial 
fluids,  usually  depends  upon  decomposition  having  eomment'ed,  in 
wliich  case  the  ammaaiu  set  free  Mmbiaps  witli  the  pliosphate  of 
magripsia  to  form  tlie  triple  pliospliatu.  At  the  same  time  there  ran 
be  ni.>  iloult  thui  cr^st^Ie  of  tripli;  phosphiite  a.rc  tiomc'tiiiH^s  fiiunl  in 
acid  urine — not  mcrdy  forming  a  pellitle  whii^li  alone  is  alkaline, 
wlille  tlie  fiuiJ  bt'DEiitt  reta.iiis  its  aciiiity  (Thudiclium) — but  as  a 
distinct  deposit,  leaving  a  clear  supernatant  fluiii.  Luhmnnn  and 
other  ohaervers  doubt  the  correctness  of  this  observation;  Imt  tlie  fact 
has  been  obstTVed  in  tliia  uumitry  several  times,  anil  I  have  noticed 
it  myself  mf-rc  thin  once  ot  tn-ice.  It  is  quita  possible  that  the  acid 
reaction  nijij  depend  upon  chloride  of  ajumonium,  or  some  otber 
salt  whicli  riKldena  litmus,  and  not  npon  the  esiateniji;  of  free  acid. 

CrjstiiJs  uf  triple  ]pliosphate  arc  sliglitlj  soluTile  in  pure  water, 
but  are  ri'iulored  quite  insoluble  bj  a  trace  of  ammonia  and  amun)- 
□iacal  salts,  lliej  ^ive  beautiful  colours  nhcn  esujuiDcd  with  a  la; 
of  polarised  lifjht. 

165.  Phospbate  of  HCaenesia  (3  Mg-  0,  Pff4-7  Aq-)— This 
pho?phate  is  fuliud  in  cuasiderabic  quantilj  in  the  ariiiv  of  certain 
herbivorous  ajiiraals,  and  it  appears  to  be  a  const itiiont  of  certain 
urinary  cakuli.  It  is  doubtful  if  it  is  often  present  in  bumiin  urine; 
but  Roliin  and  Vtrdeil  ha.ve  discovered  it  in  several  or^'ans,  and  also 
ia  morbid  products.  In  aniiuiLl  fluids  gpnerally,  tin!  ph^isphate  of 
magnesia  (wmhiiics  mitli  ammonia,  fortiiing  the  salt  whieh  has  just 
been  (icscrihod.  When  diaeussing  the  deposits  of  phosphates,  I  shall 
hare  to  reyert  to  this  subject. 

IQQ,  Iffloroecopic^  ChArnct^r^  of  tbe  Sartliy  Fboaphataa, — 
Tie  phosphiti'  of  lime  is  usually  deposited  from  uriue  in  an  a,m.or- 
pboUB  form.  Under  the  mivToacope,  even  wLtn  thu  highest  powers 
are  emplujod,  the  deposit  when  first  formed  is  found  to  consist  of 
minute  gTiiuulefl.  {''IlhiKli''rlioiin"  Plate  XXL,  Fig.  4.)  Occa- 
sionally it  occurs  as  round  or  oval  particles  of  a  high  refractive 
power.  Sometimes  two  of  these  small  particles  are  eonnected 
together,  and  produce  a  crystal  of  the  dumb-bell  form.  They  Taiy 
much  in  size,  hut  aris  usually  very  small. 

After  some  time  has  elapsed,  the  amorphous  granular  itepoait  cf 
phosphate  of  bme  assumes  a  crystalline  form.    Dr.  Hiifisall  has  found 
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that  the  crjstals  formt'rly  n.-gurJed  a.=  a  raro  form  of  t^riple  ploBphst* 
are  really  ccmpiBuil  >jl'  phospliatc  of  lime.  Dr.  Btwce  Junn^s  has  also 
uhtHiaiJil  crystafa  of  phiijspliate  of  lime  from  imni;  bj  adding  chloTJde 
of  cak-iiim,  iirul  Dr.  Hulitrts  luis  viTittcn  a  paper  un  the  same  Euhject 
I  havo  foiiEii]  thit  hciiutiful  crvfltala  of  plifisphate  of  lime  can  always 
tie  obtaini'd  by  alhiwing  soliillons  tif  plitisphate  of  suda  and  chloride 
of  cileium  in.  f;lyctrin&  grailiially  to  mis  together.  In  this  mimner 
•ivry  perfect  crj'stuls  iiiuj  he  produced.  Many  days  mayelapse  hefore 
largo  crystals  arc  found. 

The  pluijfih.Urs  ii/vurgiusca  trystalHsc  in  seferal  different  fomiBt 
which  eueiii  to  be  Jetermint'd  by  slight  changes  in  ciremnstancea. 
The  fast  is  the  stellate  furra,  which  occurs  when  ammonia  is  added 
to  tcalftiy  tiuma-n  utiiic.  Tlie  erj-staS  CLmsisls  of  from  four  to  five 
icatlicry  vaySf  with  a  minute  nnil  mass  ^ituatod  at  the  origin  of  each, 
ray  from  the  cuatrt?.  These  crystals  gradually  assume  the  more 
coramuji  f)rju  of  the  tripli,'  phospliiite:  s^icondly,  that  of  a  beautiful 
triangular  prism,  with  obliqiiply  tniacated  estremities.  Great 
variation,,  hyivevtr,  is  ■jhscrvc'l  in  the  form  of  these  crystals;  soma- 
timcs  they  appen.T  almust  stpiure  ;  and  frequently  thej  might  be 
iiiistakcu  fur  octoliedra,  in  consequence  of  the  approximation  of  the 
itbliijuely  truncated  ends,  und  tlie  shurtcdlng  of  the  intermediate 
portion  of  the  crystal.  I*ri.^inB  or  kuife-reat  crystals  of  triple 
phosphate  arc  lejiresenteJ  in  Pktc  Xtln  Fig,  62.  The  feathery 
crjsta.ls  of  tripb  phospliRte  yrc  represented  in  the  "  lUuslTatiota" 
Plate  IX.,  Fi;f.  2.  After  etanJing  for  some  time,  the  rays  alt«r  in 
shape,  and  gradually  littlu  triaiii^ular  crystals  begin  to  make  their 
appearance,  aa  re]ireaented  u.t  a.  After  the  lapse  uf  some  ilays,  they 
are  entirely  conveiteJ  into  theordinary  triangular  crystals.  ("lUiu- 
tratioM,"  Plate  3S.,  Fi^'.  "1.;  Plate  XXL,  Figs.  1,  3;  Plate  XXIIL, 
Fig.  1).  Other  forms  of  triple  phosphate  are  described  in  the 
chapter  on  urinari/  depoaiU- 

1G7.  EstioLattan  of  tliB  Sartliy  B.nd  Alkaline  Pbo&plia.'tea. — 
The  earthy  phesphiiteg  {jihigphnte-  of  lime  and  plu'Sjihate  of  mag- 
n':siii)  are  easily  detected  by  ammonia.  If  a  few  drcpa  of  solution  of 
ammonia  are  added  to  a  s]iecimen  of  healthy  urine,  a  turbidity  is 
aooQ  observed,  owing  to  the  prticipitation  of  phosphate  <jf  lime  iu  ui 
amorphous  form,  a.nd  triple  or  ammoniaco-magnesian  phosphate  in. 
floeoulent  snow-like  crystals,  whieh  incrc5ase  in  size  fbr  aome  time 
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after  their  firat  precipitation.  Stirring  favours  the  separation  of  the 
phosphates  ;  but  the  I'onji  of  the  crystals  must,  of  course,  be  studied 
in  ft  mixture  irliich  has  l-cen  alloweJ  to  remain  qaiet.  If  it  is 
req;mreJ  to  esrimate  the  proportion  of  these  earthy  phoFjjhatex,  it  is 
only  necessary  to  scjiarafi!  tbccii  hy  tiltratidE,  tguite  in  a  platinum 
capsule,  and  weigh  the  a^h. 

188.  Alialine  PhoBphateB.^The  fihospkiriciicidcnmliirieil  with 
the  alkalies  msiy  \w  [jFL-fifjitatfil  iVoui  tho  fluid  filtorud  I'rum  the  earthy 
phosiihatL'fi  Ijy  the  addition  nf  a  ailt  uf  lime  ur  miigne&ia.  ivhiij  an 
insoluble:  deposit,  composed  of  phospliatp  of  lime  or  iiliu^phate  af 
ammonia  and  magnesia,  is  ]in)iluceJ.  If  it  is  desired  to  artt-i-rtain 
the  ■quantity  of  alkaliue  [jhosphatts,  it  is  only  Leeessary  to  filter  the 
precipitate,  drj-,  ignite,  ami  wfigli  it.  From  th«  phosphate  of  lime 
or  phosphate  of  magnesia  it  is  easy  to  calculate  tlie  proportidn  (if 
pbosphoric  icid  present ;  hut,  fyr  i.rJinarj  purposes,  it  is  vnough  to 
consider  the  weight  aa  cnrresponiliiij  to  the  qiiautity  of  alkaline 
phosphates  present  in  tlie  uj-iuf,  tinFc  bc-ing  int  slif^Sit  ilifltrt.'n«.-  in 
the  equivalent  numWrs  i.if  the  salts.  The  volumerric  method  of 
efiti[iiatii.iti,  in  wliii;b  tlie  phos]  iliate  is  preoi}»itati'd  by  a  persalt  of 
iron,  has  been  descrilicd  in  Chapter  II.  Kitr.ite  of  silrer  pro 
duces  in  urine  a  yellow  jiretipitatu  of  trihisic  pho^pliate  of  bIItit, 
which  is  s'lluble  bfith  in  esi-ess  of  ammonia  and  aim  in  nitric  acid. 
I'pon  adding  A  few  di-o]ia  uf  ttiu  foniicr  to  tlic  yellow  lit'posit  ia  this 
tcst-tiibc,  it  instantly  dissolves.  If  tiitrit  acid  just  ^ufficitut  to 
neutralise  the  ammonia  prewnt  be  added,  the  yellow  precipitate  re- 
appears; but,  when  uue  ilrnp  more  falls  iii,  it  is  immediately  rcdis- 
Bolved.  This  tniyht  be  repeated  many  times.  The  pryoipi late  of 
ehi'tride  of  eilver  is  quit-e  insolubU  \\\  aitfic  aciJ,  ulthijiigli  soliable 
in  ammonia  ;  so  that,  in  tL-stitig  for  chluride  of  sudiuni  in  urine,  it  is 
always  important  to  add  a  fen  difipS  of  nJtTic  acLd,  to  present  th-e 
precipitation  oif  the  phosphate  of  silver. 

IBS.  Snlphatea.-— till! ike  the  phosphates,  the  sulphates  are  pre- 
sent in  very  small  qnintities  in  the  fluids  of  tlio  body  generally. 
The  urine,  however,  conttiins  a  large  quantity.  This  class  of  suits  is 
not  preatiDt  in  the  milk,  bilej  or  gastric  juice.  The  lildoil  contains 
only  '20  per  1,000;  while,  in  healthy  urine,  sulphates  esL;t  in  the 
proprjrtioa  of  from  3  to  7  parts  per  1,000. 

The  propoTtLon  «f  Gulphatce  undergoes  it  considerable  incr<.'!t«: 
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aftcf  Tiolfnt  cxtrclw,  and  undLT  the  iiifluonec  <^f  a  purely  aninml 
diet — conilitions  umler  which  the  urea  suffers  a  considerable  ang- 
mentution.  In  fact,  in  all  those  conditictiE  which  are  associated 
with  an  increased  formatiun  of  urea,  a  large  proportion  of  sulphates 
will  also  h(s  observi'd.  It  would,  iippear  that  the  ojjgeB,  hydrogen, 
carbon,  and  nitrogen  O'f  the  alhiiiniiwiis  siibstancss,  are  eliminated 
in  tho  form  of  mva;  while  the  sulphur  is  remoTcd  in  the  state  of 
sulphuric  avid, 

Dr.  Jknco  Jones''B  cxpLTimeDta  laTc  shown  that  Ijoth  vegctalile 
and  animal  food  iucTca.se  the  proportion  of  aulpUates  in  tLe  urine. 
When  sulphuiic  acid,  sulphur,  or  sulphates,  are  taken  internallj, 
the  amount  of  these  salts  is  augmenteiS,  These  facts  prove  that  the 
sulphates  found  in  the  uriue  aro  in  great  part  formed  during  the 
diEintegratiLib  of  tissues.  Tlioy  mustbe  rogar  lie  J  as  esetementitiou^ 
and  a.rc  protaUy  nut  concerned  in  nutrition. 

The  sulphuric  acid  diiiiinatt'd  in  the  u.rine  occnra  in  tLfl  form  of 
sulphate  of  potash  a.nd  Boda. 

The  urine  contains  aliout  3'5  gridna  per  1,000  of  sulphato  of 
potash,  and  about  3'0  grains  of  sulphate  of  soda.  About  thirty 
gra.ins  of  sulphuric  iioiJ,  corriispunding  to  about  fiftynsoven  grains  of 
the;  miicd  snlpliates,  aje  excreted  by  u,  healthj  man  in  twenty-four 
liuurs. 

The  sulphates  present  in  the  urine  are  all  soluble,  like  the  alka- 
Line  phosphates;  and,  in  order  to  proTe  their  presonco  in  a  fluid,  it 
is  necessary  to  add  some  sylt,  tlie  base  of  wtiuh  forma  an  insolutla 
precipitate  witli  sulpburie  acid.  Baryta  salts  are  the  most  coutc- 
Uient  foT  this  purpose.  Eithei-  tlie  nitrate  of  liaiyta  or  the  ghloride 
of  barium  may  Ije  cniployed.  In  testing  for  sulphates  in  urine,  it  is 
necessary  to  add  a  littie  freo  nitric  ot  lijJroi:h3orio  acid  previfliis  to 
the  udilitlon  of  the  haryta  adt,  in  order  to  preyent  the  precipitation 
of  a  pluisphatf  as  well  as  a  sulphate  of  baryta.  The  former  is-vecj 
Boluhle  iu  free  acid;  the  latter  quite  in.solutle.  If  the  quantity 
of  sulphate  is  tti  be  estima.led,  it  is  "neeessary  to  boil  the  mistare,  or 
to  drijp  tht  haryta  siilt  into-  the  boiling  solution ;  fltherwise  the  pre- 
precipitated  sulphate  of  baryta  will  pass  through  the  pores  of  the 
filter.  The  phosphcrie  aiiid  may  he  estimated  in  the  clear  fluid. 
whicli  pas.S(.'S  tli.r!)iigh  the  filter  by  the  addition  of  ammonia,  which. 
throws  down  pho.?phstc  of  bitfyta.  The  contact  of  the  air  moat,  in 
this  ca^e,  be  avoided. 
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170.  Sulphate  of  Lima  has  mot  teen  detected  is  human  uiiuQ, 
"but  it  his  1k«u  funnel  in  ttat  of  aoiraals,  and  is  n  (MEstitncnt  oT 
BODiB  itrinary  calculi.  1  liafe  seen  crystals  of  sulpliate  \>f  liiuc  in 
the  urinjferous  tuliHE;  aaJ  it  is  proTiatlu  that  it  maj  be  present  in 
the  arine,  io  K-mc  catscs,  in  appreciahlc  qnftntitj.  InicoB  cif  sul- 
phate of  lime  are  fount!  in  tlie  "bluail.  It  3s  funnd  in  the  paucreatii; 
jiiiee  which  liaa  bocu  kept  for  a  few  houi-s  in  a  warm  place,  bq  that 
decompodtioii  of  some  of  the  organic  materials  may  take  plaus. 

171.  Carbonates. — Carbonate  of  soda  is  not  nsiiallj  reckoned  as 
a  constituent  of  healthy  iiriiie.  as  its  presence  is  entirely  dcpciidont 
upon  the  kind  of  food  which  the  person  has  taken.  For  instance^ 
tarSlonate  of  eodi  mil  often  be  fonnd  in  the  urine  afl-er  large 
qnantities  of  frnit  havelieeii  eaten,  in  consequence  of  the  salts  of  the 
Tfigetablo  acids  becoming  conTerted  into  carbonates  during  tlitir 
passage  through  the  orgr.niisni.  In  the  urine  of  berhivorous  animals, 
alkaline  carljonatcs  are  found;  and  frequently  the  carbonate  of  lime 
is  also  prescot,  la  thti  urine  of  rodents,  these  salts,  particularly  llifi 
latter,  are  ahundant.  MorooTcr,  earbonate  of  soda  may  actunlly  tiai-L' 
been  jirescnt  in  the  nrine,  although  it  cannot  he  detected  In  the  ash; 
for,  if  common,  phosphate  of  soda  be  heated  with  carbonate  of  svidu, 
the  carbonic  acid  is  cspelled,  and  the  tribasio  i^h^ispliate  of  sudii 
remains.  Hence  the  absence  of  carbonate  from,  the  as.h  of  urine  is 
not  always  a  poaitiTe  proof  that  the  fluid  did  not  cuntaiu  laetatcs 
"before  it  was  subjected  to  eliemiciil  operations.  On  the  other  hand, 
a  carbonate  njay  he  detected  in  the  ash,  although  nong  wis  prcstnt 
in  the  urine,  in  cuasequence  of  the  decooiposition  of  oxalates  and 
lactates  duiisg  iriciocration. 

172.  TeatinB  Eor  Carbonate.— The  pTCSCHCO  of  Carl^pOllic  iicid   13 

Tery  easily  recof:niscd,  Ijj  tlic  eficrveseence  set  up,  immediately  u 
little  dilate  acid  is  addi^d  to  the  ash.  The  best  plan  to  test  for 
carbonate  in  the  ash  is  the  following.  A  small  portioii  of  the  dry  ash 
is  placed  on  a  glasK  slide,  and  covered  I  ightlj  with  an  ordinary  sijuiro 
of  thin  glass,  A  drop  of  acid  is  then  allowed  to  fall  on  the  glass,  so 
that  it  will  graduiilly  pass  between  the  glasses  by  capillary  attraction, 
and  coine  into  contact  iriih  the  salt.  If  any  bubbles  of  gas  escape  in 
eoDBequence  of  the  action  of  the  acidj  they  will  be  confined  beneath 
the  thin  glaas,  uid  ous  cannot  fail  t{)  see  them.    If  they  be  vci; 
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&mall,  the  spcciinena  may  he  aulijcctcd  to  microscopical  examiitation. 
In  this  manner,  tlic  sliglitcst  tniCG  of  carliOLic  acid  can  hanUj  escape 
□otice. 

If  the  qiiflntitj  of  carbonatt  ia  to  be  estiinated,  the  ash  ma&t  he 
platc'l  >n  a  Jittlw  apparatus,  fri.>m  ivhiuh  the  gas  is  conducted  bj  a 
tul>e  into  another  reisel  contaiaing  Eiiae  or  baryta  wat«r;  or  it  may 
be  CaUiied  io  pn/>s  throligli  tlio  putosh  appiiratus  used  ia  organic 
amtlysia.  Fntm  the  weijjlit  of  tlnj  carbouiite,  that  of  the  rarbonic 
Eicid  ih  easily  cu,lclilittcd.  Iil  th'C  la^t  case,  its  TCeigt.t  19  obtained 
directly. 

173,  CiloridB  of  St)dium  (KaCH) .^Common  salt  is  sltrajs  present 
in  lioalthy  uritic,  altlinmyh  tlie  pniportiun  is  liiitle  tu  great  variatiiin, 
owing'  Ui  the  circumstance  tbit  the  chloride  of  sodium  is  alwiijB 
derivoil  from  tlic  foud.  Tlie  importiuict!  of  this  aulistunce  to  the 
or^nism  is  siifiicitutlj  proved  by  thi;  fact  that  iill  liiuds  of  fo»d 
cnataiu  aeyrtain  quantity,  and  almost  every  speciiimn  of  water  holds 
some  priiportiijii  in  sulution,  Agiiin,  it  is  well  known,  that  the  liualtb. 
of  aniamls  defirivud  of  tlie  prnptT  amount  uf  salt,  deteriorates.  It  is 
to  lie  detected  in  in^arly  iill  the  tissuus  of  the  animal  body,  Hlld  is 
fo^und  in  lari;e  quantity  wl]crcvt!rcdl-dc"vo]<jpmnnl  is  actively  going 
on.  i'hia  ia  true  both  with  refjarii  ta  healthy  tissues  and  tuorlid 
growtlis,  Coiiiinrin  salt  crystallises  iti  cubes;  but,  in  the  presence  of 
urea  and  some  other  orfpnic  suhstincos,  it  assumes  the  form  of  * 
regular  octi ill e (Iron.  As  Is  iveJl  kniiwu,  it  1b  rtiitilily  soluble  in  water 
[31 '84  parts  in  HH)),  diHiises  itself  rapidly  through  a  large  bull  of 
f3uid,  and,  in  a  dilute  6tatt,  ptrtncatcH  tissues  with  great  facility. 

Bo^idi'^  common  fait,  urine  also  coatains  a  certain  quantity  of 
cblonde  of  pgt^sgium. 

174.  -auaiitlty. — Heal  thy  urine  contains  from  three  to  eight 
grains  of  chliiride  of  sodium  in  1,000;  the  solid  matter,  about  6  per 
ceiit.i  and  thy  Used  salts,  aliout  2,i  per  cent,  or  more.  Under 
ordinary  cirenra stances,  fr^im  IWI  to  3Uri  grains  of  salt  are  removed 
frujii  tlif  bidr  ill  tweiLtj-fijiir  huursi  l>ut  this  proportion  ia  influenced 
by  a  great  variety  of  cirenmstanceB,  and  is  especially  eSeeted  hy  the 
quantity  ol:  fluids  tukcu.  Di.  Parkes  estimates  the  quantity  o 
chhrine  at  fri)m  92  to  124  grains  in  twenty-four  hours.  The  ajuoiu 
is  Tery  Tariible  in  ditfeient  individuals,  according  to  the  ptoportii 
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177.  Sodft  uad  Pnu^  XaO  4  XO'.—In  b»IthT  Bjioe  bm  1  Terr 
fiiuD  qundlT  of  puLa^oiQ  ii  prestDi  in  lite  foim  of  «hi<>nde;  bqt  cf 
«mU  aJto  ttK^re  i»  ft  bige  p^^'p^.'^uoD.  TLe  fcOfh  aaluv  as  wxj  tint 
pointed  oot  bj  Liebig,  axe  fuimd  in  confii^erable  qnaniides  in  ib? 
jumcia,  wMle  th«  »udi  aaltE  pred«iuuut«  ia  die  blixnl    AlLhougli 
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pliosphito  of  potash  be  taken  in  the  food,  the  cflrtesponiing  eoda 
salt,  wliich  is  uccx'ssury  tti  the  blood,  is  still  found  in  thit  fluid;  and 
there  can  hii  no  doubt  that,  in  tke  organism,  the  chloride  <if  sodiian 
is  ducuiripiisijd  liy  the  phuspliiite  of  j)ota»h — a  phosphate  of  soda  and 
a  ch1i>ride  of  ]>otassium  t^ing  formed. 

To  Bcparatt)  the  sodimii  from  tlie  potassium  la  urine,  a  somewhat 
tedious  analysis,  of  whii^k  I  will  just  give  a  nmj^h  outline,  is 
news8;irj.  After  dcHtnijirig  the  orgaiiio  tnatte-r  by  ignition,  the 
whole  of  tliB  phosplujric  and  s-iilplnuic  iieids  are  remuved,  and  tla 
putassiuia  and  sudium  conTerted  into  clibridt'S.  A  solution  of 
hic^liluridf  ii-f  jilatinum.  is  then  aiidud,  and  a  eUoride  of  |>otiissiiini 
mill  pliitininn,  and  a  chloride  of  Buditim  und  platinum  are  formiBd, 
Till!  pottissiuuii  salt  is  iiRist  insoluble,  mid  seiiaiutus  iu  the  form  of 
small  KctuliL'Jru,  which  dc  not  polarize  light.  These  may  be  ficpa- 
ratcd  hj  liltraltitn.  Tlie  sudiuni  salt  ntuiaius  in  solution,  and  maj 
be  obtaiacJ  in  the  form  of  i;r_ystaJine  ncudlcs  by  conctntrutrng  the 
solution.  Tiiesc  crjsials  exhibit  the  most  beautiful  colours  when  a 
lay  of  piilarizv^i  light  is  tranamittud  through  tbeoi. 

17B.  Lime  (CaO)  may  bi;  dt^tcttcd  in  urine  by  dipsidring  the  salts 
in  aecdc  auid,  uiid  adiUufj  a  little  oxalate  of  anmionia  to  the  fltered 
eolation.  Oxalate  of  lime  ia  pTccipitattid  as  a  wliit«,  granulaT 
po"wder,  whieli  passes  through  the  pores  of  a  filter,  unJesa  the 
mixture  bf  btiilfd  jirwious  to  filtration.  As  already  intntioneii, 
lime  occurs  in  urine  as  a  pliosphato,  uuii  oecasionally  as  a.  car- 
bon-ite.  It  fniriiia  a  urinary  caleoln^  TCrv  rudely  icet  with  ia  mOD ; 
but  not  niicommon  m  some  lierbivorous  animals.  The  urine  of  the 
iorse  always  contains  a  iiumher  of  spherical  jiiaKSCS,  compesed  of 
carbonate  of  lime,  wliicli  may  Iw;  rcganleJ  as  microscopic  calculi.  It 
has  been  proved  by  Jlr.  Rainey  tliat  the  spheiital  form  which 
erystalline  matter  sometimes  aa^mes,  depends  upon  the  presence  uf 
viscid  matter  in  tlio  solutiiin  which  contains  the  crystalline  matter. 
Tlii'se  splicrical  crj^stals  uf  carlKiniito  of  lime,  so  constantly  fmnd  in 
horse's  urine,  may  be  exactly  imitated  by  causing  carbonate  of  lime 
■to  crystnlizc  artifidajjy  from  gum  irater  or  other  Tiacid  fluida.  ("The 
■mode  o/formal'wn  ofsiieUx,"  &c.'\ 

178.  STae^esia  (HgO)  must  be  precipitated  as  Ammoniaco-iDB^> 
nesiiui  phosphate,  from  a  ci>iLC«nti:at{;d  eolutiiMi  of  th«  udts  aftei'  th- 


separadaa  «f  t!i«  lime.  The  Stdi  shi^ui-i  he  ■tt  lyiitued.  to  i  asaH 
bulk,  anil  whea  qaiu  -tQl'I  »  Eiiri-:  xf  i^  ii-lud-jo  if  phi^biKe  it 
soda  iliDold  be  adde<l  ta  the  mistajt.  r^ibiiirvi  alkaline  bv  ibe 
pre^'ions  aiUltifin  cf  aoiinijimi.  Colea  there  be  alr^aiij  s  ?n!5d«:t 
quantity  of  immoimcU  ^'aJt  is.  ehii  mismrp.  sjow  amiiite  if 
ammonia  shoalil  b«  aU'le-l,  a^  iiui  cuafiLrraLUi  ^s  is  sIl^ifcTlT  sul^ble 
in  pure  water,  bat  insilnble  in  Bilnti'^iii  •>!  sjumiiniacal  siixe. 

The  soladon  sh<)alil  btr  iCure'I  la  oU  cises.  f^r  bj  diu  meaiif  a 
precipilaie  caa  often  be  pradTn^i,  ilthuii^ti  let^jre  n^jt  the  sii^cwt 
turbidity  im  •jhsevrM'i, 

180,  Iron  {!«). — Trace?  of  imn  inaj  be  iktected  in  healthy  otine 

if  a  large  quancitycf  the  secretion  be  r.>jierate*i  spun.  Lite  tnaoT  oihet 
mineral  snli^iuices,  inn  passes  uS  La  ^mall  q^naniid)^  in  the  mine, 
and  13  geaeially  fijtin>i  in  the  mine  of  jH.'rs"3ti5  taking  preparations 
of  iion.  Dr.  Hariej  ha:  shuwa  liut  iron  is  a  ccosdntimt  i>f  one  of 
the  colonring  nmtteia  of  the  mine.    (CftiTtwtijw.) 

18L  Silica  (SiO).— BltZ'SLtis,  many  years  ago,  demonstrated -tt* 
presence  of  miicic  iniJ.  or  alica,  in  uiiae.  Mere  inw.'es  are  met 
with  in  the  ash  after  the  remoTsl  uf  tie  salts  insoluble  in  water,  by 
the  addltiiin  of  strona;  oitriu  acid.  The  silica  remoias  uididr^'lrcd. 
This  snbstant-e  is  tti>rived  prindpallj  frjm  wheat,  whieh,  like  otliur 
plants  hvIoEigio^  to  ths  uetealia,  ^olitaiiis  &  -cvoj^itlcnibh'  pn^jiortinn 
of  silica.  Silica  has  been  occuii^oally  mot  with  in  urinary  culuuli^ 
in  appreciable  qyantity. 

ISS.  AiominaCAl.O,!,— It  hiLS  been  staled  by  anthcrititti  that  this 
substance  does  nut  p^ss  off  from  tlie  system  iu  the  urini'  at  all ;  but 
fromsefeialobserrdtinjUBTThith  I  made  some  yeaiB  sijiw,  ttnd  nhii:h  I 
have  lately  ropeat<?d,  1  have  licen  led  to  itouuliidu  that  it  is  very 
ccinnionly  present  in  the  asi  of  mine.  The  fllmuma  lieti'OleJ  in  ihn 
mine  is  in  great  part,  if  nut  entiri'ly.  derivt'd  tnidi  tlie  iilum  \-Avn 
in  the  hread.  Borne  tinw  eincp,  n-hilf  iii  the  hiiMl  ot  tailing  yurv 
home-made  bread,  1  was  unable  ti>  detect  the  presence  ut'  (liis  «ul>- 
fituncQ  in  the  manDer  frcscntly  ti>  be  deseriliod  ;  biit  ul'torwards, 
when  tny  diet  consisted  of  h-Aer's  bread,  I  funml  very  decided 
ifidications  of  its  presenca. 

The  test  whicli  has  been  employed  is  the  ordinary  blow-|iipo  test 
A  little  af  the  fixed  Baliue  residue,  whieh  has  been  porfuutly  (lu<Rir- 
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bonisod,  iii  lUi'^i stoned  trilli  a  wlution  of  liitrat*  of  CobaJt,  and  heated 
gnwlualLy  in  the  blow-pipL-  tJiniu  to  a  brijjbt  red  heat.  If  aluminii 
be  prestnt,  the  bail,  upon  conling,  15  fcmud  to  1»  of  &  bea.utiful 
hrigit  blae  colmiir.  As  is  wtll  kiiown,  there  is  great  difScaltj  in 
aejjiiTating  jihosjihiite  of  aluuiinii  from  iihosphate  of  lime^  and  the 
ordinary  proct-ss  of  analysis  is  not  siifBciently  delicate  to  detect  this 
Buhstanwj  In  the  small  quantity  in  which  it  ordinarilj  oMnra  in  the 
ash  i'i  urine,  When  thi":  ash  coatainti  as  much  as  one-fiftitth  part, 
however,  I  harp  beun  iible  to  lieteot  it  by  the  liquid  testa.  The 
blovf-pipc  teat  abitvc  rclcrrod  to  is  not  without  ohjection,  inaamuch 
as  any  bead  cnntaining  jihusphatca  cshitiits  a  blac  colour  when 
lifated  ID  tlie  bluw-pipe  with  nitrate  of  cobalt.  The  blue  colour 
.produci'd  is  certaiMiy  very  diftiTtnt  to  tbiit  deseloped  whtn  alumina 
it  preseot,  A  bead  consisting  <if  phosphates  of  wda,  lime,  and  mag- 
nesia, gave  a  very  dull  gmyish  blue  colonr  with  the  cobalt;  bnt, 
whon  the  shghtesC  trace  of  alumiiiii  was  addtid,  a  Tcry  bright  m-3. 
decided  culotu-  ri'Sidted.  T  hive  ajiplied  this  test,  therefore,  to  tha 
nrinc  salts  hefon:  and  aft^r  alum  iras  taken  ib  the  food.  In  the  first 
rase,  the  blue  tint  'wiia  very  untied  (led,  or  was  net  at  all  manifested; 
while  in  the  last  it  was  hright  and  distinct. 

At  a  tim-e  irhen  I  wiis  taking'  horac-njade  bread  pprfeetly  free 
from  alum,  I  cxaniititil  the  urine.  The  ash  was  te-sted  for  alumini 
with  nitrate  of  cobalt  in  the  nsual  manner,  hut  only  a  faint  blue 
eolour  was.  produced.  Irumediatelj  after  eyacuating  the  hlaider 
(IS  noon),  liTe  gralas  of  alum  ^ere  taken,  dissolTed  in  an  ounce  and. 
a  half  of  distilled  water.  At  fi  p.m.,  about  fifteen  ounces  of  urine 
were  passed.  A  portion  cf  this  was  eTapp^dt^;d  to  irynesa,  and  the 
resiiine  incinerated  and  decarbonised.  A  small  quantity  of  the  ^ 
was  treatfd  with  oitrate  ot  Cubalt,  ajid  heated  in  the  blow-pipe  flame. 
The  bead,  on  cooling,  was  of  a  very  bright  blue  colour.  This  eiperi- 
ment  was  repeati?d,  with  the  same  Tcsuit.  A  fiimilir  reaction  is  met 
with  in  a  great  many  specimens  of  ash  obtained  from  the  urine  of 
hogpital  patients.  Although  this  is  not  a  perfectly  accurate  teat,  it 
indicates  the  presence  of  alumina  in  some  sp^cimena  of  urine  in 
which  one  would  ex])ect  a  salt  of  this  base  to  be  present;  while  in 
urine  which  wa-s  perfectly  free  from  alumina,  no  indication  of  its 
presence  was  affjrded  by  the  test.  I  tliink,  therefore,  if  the  ooball 
test  be  employed  carefully,  it  ia  worthy  of  more  trust  than  moBl 
chemists  seem  disposed  to  place  in  it.    A  fiirther  series  of  reseaich« 
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is  required  to  proTe  the  p  roiii  irtion  of  alumina.  rpmoTcd  i  n  the  urine 
to  that  which  escapes  hy  the  intestinal  canal,  ■when  Kilts  of  this  base 
are  taken  with  the  food.  But  I  ttiiuk  thei^  can  he  little  d^iutt  that 
B  certain  amonnt  of  this,  suhstan^^e  is  re-aUj-  carried  off  in  the  urine. 
The  urine  salts  of  most  [icrsons  give  a  ■very  decided  reaction  indi- 
cating the  preseace  of  this  substance,  a.  consiitiTjble  quantity  «f 
which  is  tafeeL  with  many  kinds  uf  bread.  Although  there  ari;  many 
objectioas  to  ndsiug  alum  with  the  bread,  and  the  [iractice  oQght 
cleaily  to  be  put  ilq  ead  to,  I  am  not  iware  that  my  delcteriotiB 
effects  hare  Tieen  produced  by  its  introductioo.  Some  have  attributed 
t^hitna-l  constipatiua  io  this  csqso. 

It  is  desirable  that  the  student  should  be  acquainted  with  the 
principal  cliaracters  of  tbe  rudft  important  inorganic  falta  of  luine; 
and  it  haalieen  considered  desiralblc  to  give  the  following  lihortoiurse 
of  syst*niitic  analy.^ij.  When  it  is  required  Co  estimate  tht  [ir'>- 
portion  of  chlorides,  phosphates,  or  sQJphates,  q'lantitativi.-lj,  the 
Tslnmetric  prMess  will,  hu'Wever,  Ix  foun-d  tba  must  accurate  u  well 
as  the  most  expeditious. 

STflTXltAnC    QCAIWATITE    oB.    QuAyTiTjrrTE    Asitjue    '/r 
Healthy  Ubisk:  Ixoegasic  Cosstittebtb. 

1S3.  AaAlyaU.— The  portion  of  nrine  s,  <'p.  101),  a  .ttau  t»  be 
evapomted  lo  diTuess,  and  the  dry  KsHna  incintrati:']  in  »  laripe 
platinnm  capenle,  and  mainiaised  at  a  doll  rc-d  tuAt  nMil  it  in 
perfectly  deearbiinised  and  noihing  n;maiji*  !«(  an  adm'«t  |c.Tfwtly 
white  ash.  ThiSr  conafring  of  xiit  fixed  ^ti,  ij  now  tf,  )>;  •riaiuiti'vl 
as  follows.  Boiling  distiU^  water  is  Vi  )j^  {/jorvti  ii\imi  lis:  mt'titt 
residue,,  and  the  mistore  thrown  upon  3  ^wr. 

The  aoltttiun  coataios  the  'ilk'ii'uu  wtlU. 

The  iuoiubU  m/jtur,  comaaiiig  rf  ph/irj'hnU  nf  time,  ptuttj/k/tlt 
cf  magnftia,  and  riliira,  mauBM  btrfuud  'JU  ti^fiUrf. 

I.  the  resdae  inp^UtiLf  la  riur  ij  Vi  )>f  ir^stWl  witfi  iiiui*i 
aeid,  and  boded  if  oEixmvj.  .ViAw  r^ftaJi*  umImv/Ii'^.  U  "Arf- 
vescmoe  ocmr  opm  ibe  addhyjo  <4  ttK  v.i<J.  rarlnnuHx  nj  t.nu  vm 
present  in  the  aA.  filter;  ^iA  «lfflM  -A  tjtWMik  V/  \Lk  U1m«J 
fiolntioQ,  wd  iediaolT«  xim  yrm^xxud  i^j/Mi^aU^  \tj  uMim^  kvja» 
of  acetic  add.  Sat  [>Ka{stal«  tLf.  liu^  an  '«4t«U,  i/j  Ibt  •ildib'/u 
of  oulaGe  c^  amm/fiia.    [f  lic:  f  Mtuujr  '.4  Liiue  n  r«)U(^,  Um 
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Dxulate  mtist  be  heated,  exposed  to  the  action  of  a  dull  red  heai 
ill  a  ijlatinimi  capsule,  and  wt'ighel  as  ea,rl»nate. 

Ai'tiT  ihe  SL'paritifin  of  iba  oxalatti  of  lime  by  filtration,  coa- 
t't'ntniti.'  tlie  ulear  stilutiun  bj  cvsniuration,  and  adil  a  little  ammonia 
aui]  ubloridQ  of  amiuoiiium.  Stir  tbt:  cui:(turt;,  aal  &et  it  a^ide,  tbibli 
uryatals  of  friplif  nr  ammnnhiCD-mnijiimnfi  plii>s}>kale  maj  form. 

2.  The  oriijiiint  atfliitinii,  cDutaiaing  the  uriaary  suits,  soluble  in 
water,  is  divided  iiitu  twin  |iortitms,  2  if,  2  6. 

2  ('.  The  first  pirtion  is  acidified  with  nitric  acid,  ^id  treated 
with  idlf'tW  of  Mrer.  Chiwide  nf  nih-rr,  indicating  the  presence 
of  clllorjne,  is  pret?i|iitiiteJ.  The  cHorine  originallj  (eiigttd  Id 
combination  princiiially  with  sodium. 

2  b,  Tbc  secimil  portion  is  !ils&  to  be  acidified  with  nitric  BCiii, 
and  an  esccs.'f  of  siklutiiin  of  nitrate  of  baryti^s  added;  a  prucipitate 
iif  sulphiile  (if  hanjlei,  proving  the  presence  (if  sulphuric  acid, 
occurs. 

The  TiiixtuTG  is  Ijoiled  and  Altered;  and,  upon  the  addition  af 
ammonia  to  the  snliition,  jihosj'halr'  iif  buryUr,  shiiwiug  the  presence 
mf  ptidsphoric  ucid,  is  precipitated,  care  boing  taken  to  prevouE  the 
formation  of  carlnmatL'  iff  barytu.  \>j  tKposnru  ti)  the  a.ir. 

Kf'St  tW.  ]hh.iriphatQ  of  biirj-ti  ia  to  be  sepsirated  bj  ftltratioo;  and 
Uic  solution,  ivliioli  contains  uitnvto  of  barjtts,  aiumi>aia,  &ad  the 
fixed  alkalies,  is  to  be  concontraled,  Eic-css  uf  ctirbonat*  of  aomionia 
and  ammonia,  ia  to  be  added,  and  tbe  niixturc  thrown  upon  a  fi]ter> 
The  Boliitioo  is  to  be  cuucentratod  by  CTaporation,  and  the  barytas 
Si!para.t<;d  by  sulphuric  acid,  after  which  the  solutioa  ia  to  bo 
evaporated  to  dryness,  and  tbo  residue  heated  to  reibicss  in  a  hajd 
glass  tube,  ill  the  mouth  of  nhich  a  fragment  of  caibonat*  of 
amniuiiia  has  been  jdaced.  The  residue  is  to  b«  treated  with  water, 
and  filtered.  Tht^  soliition  contains  the  salts  of  the  alkalies,  putiuh 
and  lodii.  The  former  is  thrown,  down  in  the  form  of  minnte 
octohedrul  crystals  of  the  pottissii^-rhlnHrle  nf  phiiinuiiii  upon  the 
siidition  of  a  solution  of  bichloride  of  phtiuum.  After  stirring, 
ttese  may  be  filtOfivl  oft'. 

The  solution  contains  the  giKlio-cktoriife  qfptalinum.  It  is  to  bo 
concentrated,  in  order  that  the  beautiful  acicular  cryatala  of  tbia 
substiLiice  may  form. 

The  presence  of  the  following  substanecg  in  the  specimen  of  niiac 
submitted  to  esimiEa.tion,  has  been  prored; 
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Kxed  Salts 

Lime  

Magnesia    

Potaah 

Soda    

Chlorine 

Phosphoric  Acid    

Sulphuric  Acid 

The  Gonstitueata  not  included  in  the  ahove  list,  and  in  tliat  on 
p.  106,  require  special  processes  for  their  demonstration;  and,  lu 
many  of  them  exist  ia  very  minute  quantity,  it  is  not  desiralilii  that 
the  stndent  should  attempt  to  test  for  them  in  the  small  amount  of 
nrine  nsnally  operated  upon.  The  substances  alluded  to  aru  titu 
following : — 

Creatine.  Ammonia. 

Creatinine.  Hippuric  Acid. 

Sarkine.  Iron. 

Urwmatine,  .Mum  in  a.* 

Uroxanthine.  CarUjoif:  A'.-id. 

Phenjlic  .Acid     )  ,  J>:ijci[ii!  (  ^ 

Damaluric  Acid  )  Tvro-in':  ) 

Tracts  '.-f  Sngar.     { 

The  characters  of  aevend  of  th«^  ij^c:  alnrviy  ^>/,.'.  'J,f/;-,'.v;, 
and  the  methwls  f->r  e«purati^^  tlem  fr-.'.j  ?j.':  ::'.:.•:  ';.'»■„'.'//.' 

*  Sot  jtcrgnrCr  jrtac:  iz  istiij  .jf.  ?. 


CnAPTER  vin. 


CrJiiPosFTtoH  OF  Hkaltiiy  Uhise,  akb  the  Qd.vktitt  of  the 
DltTlilU'NT  COWTITUENTS  EXCKETEI)  IN  TwEtrTT- FOITE 
HiiLiH.s, — Ajiahjsvn  of  lleaWiij  Unm — Total  Quaniibf  in 
iii'i'iiii^-Joiir  hours — Quaiitilj/  in  proportion  to  a  git^en 
weight  of  the  hodfj — Vufictfion  in  Quaiititi/  at  ^afferent 
iii/e.f — Average  Cwnpufil&in  of  Healthy  Urine — Observations 
VII  eslimiiling  the  Ezcremeiilitious  Masters—  JVei^hini/ 
Alachines. 

LSI.  Average  Oom.poaition  of  HeJtlir  Urine.^It  is  clearly 
very  imiiOTtant  tliat  we  should  form  a  ffenenil  idea  of  the  (juan- 
titiitive  ci^impattitiiiii  of  healthy  urine,  and  ths  iilUOUQt  of  the  ra^iuu? 
iMnstitiients  which  ara  cscretnl  from  the  healthy  organism  in 
tWeuty-foiir  hours.  Those  who  affi  miking  obscirvatioiis  on  the 
urine  in  disease,  should  be  acquainted  aJso  with  the  relativ-e  jro- 
portion  of  these  ditfcroKt  Bubstinccs  to  each  other.  It  is  true  that 
the  healthy  varintioiis  are  very  great ;  but,  in  certain  cases  of 
diauaso,  thu  iiiir«reuce  in  the  quantity  is  so  considerable  that  the 
ubaurver  cannot  fail  to  be  struck  ivlth  the  importance  of  the  fact 
Tlius,  in  health,  irom  4lKi  to  SLU  grains  of  urea  aro  excreted  in 
twenty-four  ho-ur^.  In  i;i;rta.iii  oasea  of  kidney-diseiise,  when  the 
uortieal  portiiin  ia  impaired  in  struetnre,  nut  tai)re  than  100  grains 
arc  elimiaatcd]  whili;,  in  some  ca^es  «f  fever,  upwards  of  1,000 
grains  have  been  removed  in  the  same  time.  Of  the  significance  of 
such  fauts  th>.'ie  cuu  he  no  question;  and  the  physician  cajinot  fail  to 
rtilldct  ujjon  tht  very  different  chemical  coaditioDS  under  which  life 
is  heing  carried  oa  in  these  eases.  Without  cpngideriBg  ail  the 
circumstances  likely  to  a£ect  these  abnormal  procegses,  how  can  tie 
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bope  QTcr  to  gain  that  insighi  tato  ^e  natuTV  of  disease  whtelk  in 
/     mtiBy  instances,  am  alono  euible  us  ta  modi^  or  oHUitenet  tlu> 
morbid  ch&uges  goin^  on  i 

18B.  AlULissiB  of  Hailthy  TTrtine.— Thi'  .vmposil  ivm  -if  litiaitlijf 
urine  is  given  in  anuJjses  by  IVrEflius,  Lfhrnaiiii,  luiil  l>r,  MilltT, 

A  ia  au  aaalysis  of  1,000  parts  i>f  hi.'altby  uriuo  hy  Ik'ni'liiu ;  u  it 
one  by  C.  G.  Lehiaana. 


V 


Water Sail'OII 


SoUd  maltt^r       .... 
LnA      -,.-.. 
Urie  seid        .... 
Lactio  acid    .... 
LacWtes         ,         .         .         . 
Water  cxlnict 
Spirit  and  ttlciihol  i;itract 
Chloride  of  aiidium . 
Cblt-ride  of  s.niii(<iiiJmii    . 
AJknliAC  aulpbaiEH  . 
Plofiphate  of  anda  . 
Biphn«phlte  nf  omisonia 
Pli08ptmv;3  of  lime  and  magiLi:B\a 
Muciu  ..... 
Silia    .        ,        .        .        . 


SU'III 

i7-14 

i-m 

C'H7 

■i1il 

]-(J5 

■(13 


HXI'll 

■i  J  'IJ 

J '.I 


fi'Uf 

I'll! 

■2 '4 

\\ 

4 


;it!!HIII 

l-iiiiii 
I  ■Mil 

■wwi 


KKiU 

I'A 

■J-S 

!■» 
Kill 


fl71"4        hh 


3'Ullli 

I' I  nil 


The  foUowing   is  an  analygii  lA  biL-Jilthy  uririA   tiy   my  frUri'l 
Dr.  \V.  A.  filler,  of  Kimg's  College  ;— 


SpeciSu  paritj      . 
Water  . 
Solid  mailer  ■ 


1 


'I* 

7-saf 

'» 


»*4 
« 
'A 

V3r 


laa. 


laa 
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W  nrinc  pBR»<.l  during  ihe  entire  period  of  tffe^aty-fo'iix  hmm 
Ji.iiU  Iw  ctillocti'd  iinJ  meiisurci].  From  the  rosults  obtained,  by 
•imlysiiig  II  p'Tlioa  nf  Ihis,  the  total  qusntity  ■of  the  differeLl 
iiih[n'tiii''it*  in  thi'  nlmli'  sjuiiunt  parsed  u  eK^ily  calculated,  tlie 
HiiiiiilLiii'si'f  th'.'  diftVroiit  eulstancps  excreted  in  twenty -four  Ionia, 
14  Riiilivl  iiridiT  lln'ir  pnijier  heads,  and  ii  rough  approsiiuatioo  of 
■wh  is  s'^''"  '"  ""-''  tuMi'on  p.  136. 

Vi'K(>l  sivi'ji  iho  following  estiniate  of  tho  qnontity  of  urine  and 
iw  tni'«l  imiiortant  wvastituentB  escreled  in  twenty-four  hours  in  a 
mulo  of  ht-alch: — 


Avi'nmt'  iiiMDtJcy  in  tweniy-fnur  hours 

AFt'nigc  qiiniitity  of  urea 
Avenii;i' quanlitj- of  chlorine   . 
Ateweo  quartiij-  of  tree  acid  , 
Ayeroge  quantity  of  jilmsplinric  acid 
Avi'W^i'  qiLMiIity  L>l' 5iiijiliuric  add   . 


.  5-2^  M  56  oz. 

.  I-0-20 

,  >>J6  grains. 

.  1-U  „ 
.  33  „ 
.       S6-7    „ 


Id7.  rropoEtioa  oxcr&ted  fax  eacli  pound  weiglit  of  the  &ody. — 
'I'lii-  rchiticii  of  the  quaotitj  of  urinary  constil uonts  escrotod,  to  the 
iifiijlit  (if  tlie  liody,  is  al.^o  a.  murt  important  inqcirj*,  and  is  generally 
staled  at  so  mucli  for  each  pound  weight. 

Tho  fallowing  results,  takoii  from  Tt.  Parkos,  give  the  quantity 
iif  iirinarj  constituents  excr^itcd  for  eich  pound  weight  of  the  body 
111  twonty-four  hours,  ado[)tiii5  145  lbs.  lis  the  average  weight  of  nil 
the  nien  whose  urine  had  lieeii  iLualjsed. 


"Water 

Urea 
Uric  Acid 

Creatine 

Creatinine 

PiBment  anJ  Extractiven 

Slllpliurie  Acid  . 

Ph[)sphi>[ic  Acid        . 
Chlorine    , 


l.iH-eaS'  grains. 

3fl30  „ 

■059  „ 

■032  ., 

■048  „ 

1-062  „ 

■214  „ 

■330  „ 

■875  „ 


The  talilo  helo-w  is  taken  from  a  vdunble  paper  by  the  Rev.  S. 
Haughtoti,  in  tho  "  Duhlin  Qunrin-hj  Jounuil,"  (Jotobvr,  IBfl^.  The 
results  accord  yary  closely  with  those  just  giren. 
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i86.  TariBtion  of  'Ausuitity  at  different  perloila  of  llto.~  'V\if 
profwrtiiiin  of  tho  iUllL''i'i'iit  ruiiftiliLi'iild  i'Kiti'Ii'iI  viirti'fi,  luiiv-uvtii',  hh 
altvcuij'  stilted,  at  JillLTuut  jH-rioik  ii|'  \i(v.  'I'lii'  miiMtiiit  >i\'  iiiiiui 
excretcil,  is  nmcli  grrnkT  in  pru|nirtinui  U  tlio  lindy  wni^'Iit  in  uliil- 
drea,  than  in  ailults.  In  tW  Astus  uml  infuiil:,  Ihiwiivit,  tliii  liriiii' 
contains  ii  very  small  quantify  of  snIiU  iimttiT,  In  n  M|iiu'iiimu  nl 
f(Eta.\  urine,, tsamincJ  by  Dr.Mi'oro  (IIi'IIitV  iiiillii.i'l'i^y ultlni  uiiuiO. 
no  iiTGa  was  pr^aunt.  T  fnuuil  mv.i  in  a.  Himiiiiiuii  Uikvu  ut  lln' 
a^Tcutlt  mouth.  !t  ciijitiiinra]  oJi^ii  tiiiiditiiiih  riial.tH  ul  Un'  iniiiiiliirniiM 
tubes  with  tree  CE)it1icliini[  Imt  no  itlhuinL-n.  Tlio  pn>|iiir(Juji  uf  uiiIIlI 
matter  is  not  moro  thiiii  livu  pjiifta  in  l,i)i)i). 

In  juiing  children  of  Troni  4  tti  8  yuars,  thu  mam  nge-  being  -J 
yrairs  anil  2  montlia,  itiid  tiiu  rM:iii  ivi.i)^lit  'M  Ih^.,  tlii.:  iiuaritily  utid 
corapoflitioii  as  calcubted  Jnmi  aiitiljttna  by  buhiTiii,  Ilisi'tLuIl'  iiud 
otherB,  by  Di,  ParkcB,  is  aa  fulluwrj: — 
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In  old  age.  on  the  other  hand,  the  »<dIdB  «f  tlie  urim^  aju  coiuidcr- 
aMy  leeseaed.  According  to  Ijecauu,  oidy  12^  graine  of  urett  wltu 
excreted  in  twenty-four  hours  Ijy  old  ](fj|,le.  Tht  urk  atid  w^b 
about  fh-c  ordinaij  i»pjporU'Mi. 
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Althongh,  in  all  works  an  the  urine,  tables  of  fhe  average  oom- 
poeition  of  urine  are  given,  it  laiist  not  be  supposed  that  tie 
Lumljcrs  given  are  true  for  every  inJiviiluul  raise.  It  has  been 
dearly  sliowB,  not  only  that  thu  proportion  varies  accoriiing  tc  the 
weight  of  the  porsrn,  the  qmntity  of  food  taken,  the  amount  of 
activ*  yscercise,  and  many  other  circucistances,  but  that  the  propor- 
tion of  Kiilid  matter  cscreteil  for  every  pouuJ  weight  of  the  bodj 
Varies  ci)nsidera,hly  in  diffi-'rent  itldiviiluillfl,  in  the  MIQi!  jKirson  ii 
different  tiraes,  and  cnormouBJj  at  ililFcrcnt  perioils  of  life.  This, 
however,  is  no  more  than  wijuld  Iw  I'speetud,  since  the  proportion  of 
the  must  imp^irtaut  of  the  aolid  urinary  cjEatittienta  depends  directly 
upon  the  qnantity  uf  luatttT  disintegrated  in  the  organism;  and 
this,  H9  is  well  knipwii,  is  mu«h  grtater  in  the  child  tlian  in  the 
adult;  whilt!  in  old  age  these  changes  are  reduced  to  a  minimum. 

IBH.  AveiagB  Compoaltion  of  Healthy  Urine,  &a. — With  a 
vien  uf  f^iviug  a  rough  idea  'if  the  j^cncral  araonnt  of  tht'  different 
urinary  constituents  excreted,  and  the  prnportion  which  th<'so  bear 
to  eauL  other,  ia  twgnty-foar  Iwurs,  I  have  nrrang«d  the  results  of 
numerous  observations  in  a  tabular  form.  The  proportinn  of  some 
of  these  suhstanocs  is  so  variable,  that  it  is  iuii>osaibIe  to  give  an 
average.  In  most  cases,  I  have  purposely  given  a  rontnl  number, 
and  avoided  iractional  psirts ;  but  in  other  instances,  in  which  I  hftve 
not  been  able  to  institnte  eiiniiniJitions  for  myself,  and  when  the 
question  has  only  been  oxaiuined  by  one  or  two  pbservere,  I  have 
given  the  exact  figures  puhlished  by  tho  authority  who  has  made  the 
matter  an  nhject  of  special  Btudy.  In  constructing  this  tabl*!,  I  have 
not  attem]rted  to  follow  any  single  obserYcrj  but,  frith  the  exceptiona 
alluded  to,  have  put  down  numbers  whieh  appear  to  me  to  be 
tolerably  correct.  Thcj  have  licen  obtained  by  conBuItiiig  Lumerous 
authorities,  and  from  my  own  analyses.  This  table,  therefore,  is  only 
to  be  looked  upon  b£  s,  ro'ugh  approsimation  to  tho  truth.  lo  the 
second  column  will  he  found  the  c[uantity  of  eieh  constituent 
corresponding  to  every  pound  weight  of  tho  body  eliminated  in 
twenty-four  hours;  in  the  third  cukimn  the  composition  of  1,000 
gminB  of  uriae  is  giveD>  ia  the  foarth,  the  quantity  of  conatitaentis 
in  100  grains  of  solid  matter ;  and  in  the  fifth,  the  percentage 
corapfisition  of  the  sa.Its. 

The  figures  in  the  table  may  be  regarded  as  the  proportion 
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excreted  ij  a  strong  healthy  man  in  good  nutritioE,  on  full  diet. 
Health;  women  would  excrete  from  one-third  less  to  half  the 
quantities  given  in  the  first  column. 

Some  es-ceptinn  may  be  taken  to  the  numbera  expressing  the 
relative  amount  of  the  different  ingredients.  For  instajioe,  the  pro- 
portion of  urea  tu  estrautive  inatters  uoderg'ota  the  grcat^jst  variation, 
Sumetimes  this  urea  is  d^mblo  the  weight  of  tho  estractivea,  whiJ* 
in  other  ca-ses  the  numbers  would  be  almost  revursed.  Many  of  thii 
raline  constituents  also  exhibit  tho  greatest  variations,  not  nniy 
in  different  iudividualfl,  Ijut  in  the  saroc  person,  on  dilfcrtmt  daya. 
Thus  the  qTnLntity  of  chlorides  ia  twice  as  great  on  some  liays  as  on 
othera ;  depending,  as  ttfore  remarked,  partly  on  th'fi  amount  taken 
in  the  food,  partly  upon  the  quantity  of  fluid  and  other  sniine 
matters-  Ab  jct,  these  cstroordiKary  iluctnations  haTc  not  fully 
been  accounted  for;  bat,  doubtless,  in  time,  the  circumstances  which 
determine  them  will  bo  aoetmitely  made  out. 
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190.  Obsecvations  on  I^BtimEitliig  Uie  SzarementitianH  Sub" 
BtBJipe*— The  above  tabic  may,  perhaps. assist  tt«  pracri  tinner  in  some 
measure,  In  rcmcmberiiig  the  general  composition  of  liealthj  nrine, 
and  the  proportion  of  the  different  conatituents  cliniinateil  from  the 
body  in  twcntj-four  hours.  It  is,  howeTcr,  <|uite  impossible  to  use 
this  or  any  other  tatle  as  a  standard  of  reference,  becaQse  the 
proportiuQ  of  the  urinary  constituents  seoTutcd  in  health  is  very 
different  in  different  in iivi duals.  Brfore  wo  can  judge  if  a.  miin  is 
passing  too  much  or  too  little  of  any  .substance,  m-  most  n-tcertiiiu 
his  weight,  and  form  some  general  idea  of  the  activity  of  tia  vital 
actions  when  lie  is  in  a  state  <>i  health.  Fnir  ftJLamjde,  the  stalemecit 
that  a  patient  is  jiassing  daily  100  grains  of  urea,  indicatea  nothing;  fcr 
0.  aniali  winnan  in  good  health,  weighing  60  lbs.  or  les-s,  sffiietoR  daily 
oven  less  than  this:;  but  if  this  amount  only  were  excretei  liy  a  tall, 
strong,  active,  liealtby  man,  weighing  170  lbs.  ot  more,  it  would 
indicate  a  Teij  serious  condition,  and  we  should  know  from 
this  fact  alone  that  he  was  in  tlio  grtateat  danger.  The  secreting 
structure  of  his  kidneys  must  he  temporarily  nr  permanently  affected, 
and,  unless  relief  could  be  affiirded  very  BCKin,  dcatli  would  proiialjjy 
result  from  the  accumulation  of  cicreracntitious  substances  in  the 
blood.  If  it  is  proposed  to  conduct  a  series  of  resrarelLes  with  the 
object  of  ascertainiuf;  the  propurtioii  of  excrcnicntitious  Buliatauces 
produced  in,  and  removed  from,  the  organUm,  the  weight  of  the 
indiridual  should  always  be  taken,  and  the  amount  of  ingesta  must 
bo  estimated  daily.  The  q^uantity  of  oKcrementithms  substances 
generally,  including  thesweat,  if  pos.sihle,  must  Ih: estimated.  There 
is  very  mueh  ti>  be  niado  out  by  e-Trefidly  condueting  series  of 
re^aichea  of  this  kind  in  the  cases  of  patients  suffering  from,  various 
acute  affections;  and,  sioce  the  introductiun  nf  the  Tolumetric 
process  of  analysis,  we  haye  hsxi  gfeat  facilities  fer  co&ducCing  £tluh 
in^ui.rii^s. 

191.  Weigblos  ]Sa.Dhiiiea. — In  many  cases,  the  most  Talanble 
Information  bearing  iipim  the  progress  of  the  case  may  be  gained  by 
the  simple  proeess  of  weighing  the  patient,  wliieh  is  too  seldom 
adopt«il.  All  eur  bosjiitals  and  pjublic  institutions  ought  to  be 
fiimisbed  with  weighing  maehinea.  ll(,iw  often  in  the  course  of 
many  diseases  one  desires  to  know  simply  if  the  patient  bas  gained 
OT  lost  in  weight!     The  best  weighing  machines  are,  uufcrtnnatcly. 


TCTy  espeEsive.  A  gowl  simple  apparatus,  wtiicli  can  be  made  for  a 
moderate  soio,  is  much  required.  ^lessrs.  Wdss  construct  aa 
improved  apparatus  suibiblc  far  the  practitioner,  but  the  price  of 
this  is  tto  guineas.  >lr.  Tflutig  of  Craalwarne  Street,  W.C.,  also 
makes  erwUeut  weighing  machines.  A  sery  useful  machine  is 
supplied  by  Messrs  Po^iley.  of  Lirerpofll,  acd  Fleet  Street,  Lod- 
don,  which  is  well  adapted  for  ordiaaij  observation,  aad  costs  less 
thim  four  poitaJs. 
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CHAPTER    IX. 


Urihe   m   Disease. — Diathesis. — Excess   ob  Deficiehcy   hv 

Water  and  the  Oroauic  Cokstititknts  trisent  in  Hiialtii. 
Excasa  a/  Jf'aier — Dia6ctes  Jnsij^icliij — Df/ifiaia/  af'  H  nUr 
—  Clinical  Rentaris  on    ihs  iiicrrnxrti  Aciiiitij  of  (Irlne— 
Nitrie  Avid  in   l/ie    f'l-irie  —  AlktiUiie    fJi-iiw — Urmniit  — 
Ammonia — On  D^lediiKj  Untu  in  ihe  Bhu'd  or  •Sci-uin — 
On  Dciecliugi  Amnianta  lit  the   lUrath- — -Vrefi^Eiccsi  i]f 
Urea — -Clinical  Obsermiitnis — Dfjii-ieiicii  of  Urm — Culnar- 
t«y  Mniler — Ti'sis  for    Uruxnrifhnif — Ctiloifrifl'J   MilHirr   nf 
the  Bhod—  Black    Pigment  —  Excrsn  uf  Uric    Acid  and 
Urates —  Trcalmenl — Hi^ijmnc  Avid-—Ej--lytirtit'e  Miitfoi-s 
— General  Remarks  on  the.  Ltcrense  <]f' ihf  Orgaiii/-  Cmis/i- 
iaen/s — Analyses  of  Urine  in  Skin  Discust — Aiiali/st's   of 
Urine  in  Clmrm. 

Urikh  t(c  DiBEiaa 

192.  Morbid  Urine. —  llefore  I  ilcsprilif:  in  ilctiul  tlh'  piirtiiailar 
characters  in  which  o.  spednieri  of  itriiio  miiyilitlur  Ihim  tlic  BucTDtion 
in  its  DDrcaal  state,  it  is  ilusiriilb  to  conaiilci  ond  (ir  two  questiotiB 
of  general  intorest,  which  ca.ii  be  murL'  a,diaiitagc(mely  discussud  here 
than  in  ii  fiitur&  chapter. 

Many  altorations  iu  uriae,  whicli  have  bcon  termed  "rmrhiii" 
really  depead  uptm  increaacii  'n  iLimiiiishfd  activity  of  tbi'  same 
chtmical  ctangea  whicli  recur  in  heiilth.  It  is  often  yitj  diflicult 
(a  decide  how  fuj  an  fJtemtion  ia  tht  qULuntity  at  quality  of  the 
constituenta  should  bo  attributed  to  physio Ingital  changt's,  ot  refemii 
to  morbid  actions;  suid  it  is  iinite  impossible  to  gaparatu  by  a  distinct 
line,  heaJthy  from  morbid  actiona.  An  eiccss  or  deficiency  of  the 
ordinary  normal  changea  may  lead  to  disease.    There  aro   moiiy 
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altefations  In  the  tirJne,  depfn'Hpg  npon  a  tempoiHiTy  deiangenient 
(if  thnsR  actions  which  occur  in  a  state  of  health,  w]iich  would  not  Tm 
propf^rlj  dc-scribcil  under  the  term  hL'idthy,  but  which,  neTerthelefB, 
faiiniit  iiruperlybe  called  morbid.  I  do  not  attempt,  therefore,  to 
divide  ildiUl'Ulcl ij  hL-itlthy  urine  from  Iniirbid  urlnC,  and  only  wish 
thu  arriiugciueat  aduiitcd  in  this  wiirk  to  he  regarded  h.b  a  si>rt  of 
rouyh  itrtificial  division,  aiSopted  for  convynience  alflno.  Indeed,  al] 
Buuh  divisions  are  quite  artificia! ;  and  no  one  attempts  to  asHign 
accunite  limits  even  to  largo  and  important  hraneheg  of  natural 
Bciencej  as  aniLtomy,  physiolo^-j,  lust.ologj,  botany,  iDeJicinc,  surgery, 
&e.,  iviich,  nierolj  for  cutivoiiicnco,  a-ro  treated  of  as  separate 
sulijects. 

Impurtaiit  ehmiigt's  oftun  oci^iir  after  the  urine  has  been  paesoiJ, 
unJ  may  lie  due  ta  the  action  of  the  air,  fcrraentation  caused  by  the 
jaesence  of  mucus,  ajid  a  number  of  other  circumstances. 

The  functions  of  digiistion,  ^l^spi^ation,  and  circulation,  are 
intimatt'lj  tonecroed  in  the  formation  of  those  substances  which  are 
romovL'd  from  tlie  system  in  the  urine.  Tlie  characters  of  the 
scLTc'tion  ;Lre  mnch  afflicted  hy  the  state  of  the  skin  and  the  action 
of  thu  liver;  a,7id  there  are  iiiitiij'  otliiT  circumita.nees  nliich  may 
cause  an  alteration  in  the  urine,  independently  of  those  numerous 
affiictions  to  whieh  the  urinary  ery;ans  are  esposed.  Disease  -of  the 
secreting  structure  tif  the  kidney,  or  of  any  part  of  the  complicated 
aud  extensive  effertnt  chamu'i  liy  which  the  urine  i:!  carried  off  from 
the  gland,  may  cause  very  important  alteraticms  in  the  characters  of 
tb-e  secretion.  It  ia  of  great  importiince  to  ug,  as  praetiticiners,  to- 
know  thiit  an  esaniiiution  of  t\w  urine  may  materially  aseist  hb  in 
endeavoniing  to  asuertajn  the  exiicl  nature  and  precisis  Beat  of  the 
derangement  in  caaes  of  renal  dist^ae,  aai  of  the-  mucous  surfacft 
and  organs  connected  with  the  urinarj-  apparatus.  Sometimeg  we  are 
able  to  diiignose  the  morbid  altoratium  from  aucsami nation  of  the 
urine  alone;  but  in  almost  all  cases  sucli  an  eKamination  will  afford 
importaut  informative  lenriiig  on  the  nafcnrc  of  the  case.  C^;rtaia 
sulistauccs,  which  are  ordinarily  eliminated  in  the  urine,  may,  in 
coceequence  of  iBorbiii  actions  Iiavirtg  been  set  up,  he  attracted  to 
other  parts  of  the  body,  or  be  fl1iminat«d  throcgh  other  channels. 

TVTien  the  kidney  itself  is  affected,  the  morbid  comiition  may  I 
t^niponiTj  or  permanent;  and  this  can  often  he  ascertained  wit 
ceTtaintj  bj  examining  the  urine.    The  mucous  meittbraiia  of  tlip 
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pelvis  of  the  kidiiej,  of  the  m-Bter,  ur  of  the  bladJer,  may  be  the 
seat  of  the  lesion  ;  or  lastly,  a  -certain  effect  Diaj  be  produced  hj  tht; 
growth  of  adjacent  tiunour*,  by  KHising  pressure,  LiUniug  the 
BtruL'ture  of  th<;  urgaiiG,  d:c. 

The  oriliiiafy  auutitumti  may  be  in  greater  or  less  proprtion 
than  in  heahb,  or  oert»iD  s</lu}/i--  iuO^UfKei  oot  met  nitli  iu  the 
heaJthy  secretion  may  find  their  way  into  tLe  uriii';.  As  I  liave 
b^furi^  feloarked,  U  LttlC'  iiiU(;u&  from  the  urijiary  piuigaijt^r-  is  the 
only  dtr}/osit  which  occurs  iu  healifi.  Iu  dlseait,  innxlafiU  de/ioritt 
are  cominobly  met  with.  SuhstMuceB  wtith  are  coiupanvtivfly, 
though,  perhaps  nut  abi^lulely,  iuiioluble  (l«iLg  soluble  in  -a  very 
large  quaatity  of  the  secretion),  itiiay  flokt  upon  the  sariiux  <ii  the 
arine,  or  may  he  suspended  thruughuut,  the  ftuiil- 

Bj  mieroniopicai  exumitialiotij  fomTjined  with  ehemica!  testa, 
the  nature  of  a  deposit  is  nuide  out.  Br  ehcitiiKil  iiwityr.iis  aJone,  an 
abaormul  proportion  of  eu)>staEieeii  preecni  in  Leultli,  and  the; 
presence  of  such  as  are  not  f'ULnJ  in  the  healthy  eecretlun,  can  he 
detected,  and  the  amount  esiiinnt^'d. 

The  Tariijus  alterations  of  the  urine  in  liiseaEe  will  be  dJJKiUfsed 
in  the  follewing  order. 

FiiBt,  excess  ordeGcieDcy  of  any  of  the  nynoal  conEtituents  lA 
urine.  Secoodly,  I  shall  refer  tu  the  cLaritteris  of  u:rlam  soluble 
Bubfitances  in  the  mine  La  discMie,  wliich  ure  never  met  with  ih.  i^ 
etate  of  health.  The  subject  of  tirinari]  depfiuiln  will  be  substquentlj 
coDciilered. 

188.  Diatiiaais.— The  word  Jifitfwsis  is  rery  frequently  used  Id 
connectiion  with  certain  abnormal  states  of  the  unne.  Ik'fore 
coiifiidcring  the  characters  of  the  urine  in  dist-afic,  it  ia  therefore 
deainiljie  to  diseiiia  what  is  unil-erstood  by  this  word.  The  "uric 
Bc!d,"  the  " phosphatic,"  the  "ojtalic,"  the  "fulj/Imric"  di'ilh/^tef, 
and  others,  are  wmstantly  spfjkco  of  It  is  well  to  consider  wlietjjer 
any  real  advantage  is  gained  by  empl'ying  this  ttrtij  in  tlie  uiBDiitr 
in  which  it  is  generally  used.  Ahiiough  the  word  baa  been 
employed  by  very  high  authorities  siiict  the  time  of  Dr.  PfjUt, 
there  is  great  objection  to  its  use  as  an  eiplanatiuQ  of  tie  causes  of 
ttie  prwJnction  of  nriuary  depositfi. 

In  the  fiiBt  p-lace,  with  reference  to  the  uric  acid  dialhmi ;  thi^s 
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teim  his  iitan  applied  tc-  ail  aiaes  in  which  the  mine  habituaJlj 
contains  di'posits  of  uric  acid  and  urates.  The  iirecipitatiim  of  uiic 
axiii  in  ii-^  insolulile  fiina  is  due  to  a  (change  taking  place  in  th? 
lUTBe,  a.t  least  in  the  majority  of  instajict'S,  n/ivr  it  haa  been 
se<Teted,  Escess  of  uric  acid  may  exist  in  the  urine  in  two  stattS, 
(iLisulvfd  la  the  _fluiil,  and  iti  the  form  tiPan  iiitolubk'  ilcptjsit.  la 
the  first  case,  the  practitioner  wo^ild  not  t>o  cogniziat  of  the  eii:eiSf 
^nd  a  jjcrsoii  may  be  pawiDg  a.  yery  considerable  quantity  of  mates, 
in  a  state  pf  wlution,  for  a  long  time,  without  uay  notice  being 
taken  of  the  fact.  On  the  oth<?T  hand,  a  patient's  urine  may 
cuntaJQ  oeIj  the  healthy  jiroportioD  of  uric  acid;  but  this,  uwtng  to 
■d  change  taking  place  u/ln-  it  has  left  the  bladder,  nught  ha 
deposited  in  au  in.^oluble  fonii.  From  thjg  circumEtanco  alone,  it 
nuuld  he  inferred  that  the  last  jiatii-iit  had  a  diBpositlon  t<i  the 
fomiatiiin  of  a  largii  quantity  of  uric  acid  (urio-  acid  tliutheiu), 
while  Tt-ally  there  mi^ht  be  a  much  !ar{,'er  amount  produced  and 
uscreted  in  the  formirr  instance. 

St'condly;  persons  whose  uriae  has  deposited  triple  phosphata 
and  phosphate  of  linie  ha^ve  bei-n  said  in  suffer  from  tlic  phogphatie 
JUtthirin ;  irliilc  the  dejiomtiou  (>f  (he  sediiutnt  depends,  at  least  in 
the  great  majority  of  cases,  iipLin  a  change  occurring  in  the  orino  afitr 
it  has  left  the  ficcn'tilig  pjrt  of  the  organ,  and  has  not  neceEsarily 
anything  t<i  do  with  the  habit  of  boJy  or  peculiarity  of  constitution, 
or  with  the  State  of  tho  lilood.  But  the  de-position  may  be  afisodated 
with  acmal  and  positive  excess.  Dr.  ilence  Jones  di'Snes  the  phos- 
phatic  diathesis  atid  tlie  siilplmric  diathesis  in  the  following  tfirros; 
— "T|\1iati  I  wish  to  impress  npon  jon  now  is,  tha.t  the  tm*  phiH- 
phatic  diathesis — thai  is,  the  occurrence  of  an  eicess  of  alkaline 
and  earthy  phosjihatea  in  the  urine — may  not  make  itself  appatent 
t-o  the  eye.  The  silkalinD  phfiEjihatos  may  be  present  in  an  inordinate 
exccBBi  and.  as  in  the  sulphuric  diathesis,  the  sulphates  may  be 
immensely  increased,"  X'C.  (Loctureson  Digestion,  Fieapiration,  and 
Secretion,  "3fnlieHl  T'lmrs  luul  {i-tsell,^,''  March  27th,  1852.) 

Now,  in  these  cases,  what  is  observed  is,  that  a  greater  propor- 
tion o-f  certain  c<inEfcituL-nts  is  cscrefed  in  tht*  uiinu  than  occurs  in 
perfect  health.  The  different  physiological  eoudilions  under  which 
an  escess  of  some  of  these  substaieos  is  produced  arc  well  under 
stood,  and  the  result  cannot  be  referred  to  any  peculiar  kul^it  "' 
diailieiia.     If  we  epeak  of  the  taljihunif  a^  dutthetia,  we  must, 
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course,  ail  rait  the  Iti'ea  ditithexis;  for  Usually,  Ivheo  the  Eulphates 
are  in  esceas,  a  corresponding  increase  in  the  propDition  of  urea 
exista.  On  ihe  same  priacipie,  we  might  spe-ult  *f  the  eaitraciive 
diaihedx  and  the  mitn  iltitlJicds.  It  woulJ  bn  quite  aa  fair  to  talk 
of  the  earbome  iicid  di/jtluiitr  when  an  increased  (iroptirtion  of  car- 
bonic acid  was  eshaleil,  &c. 

Ttiirdly;  many  of  tlic  aliiivB  reraarka  will  apply  to  tha  so-called 
oamlie  (Ualhrsis.  The  presence  of  osdate  «f  lime,  und.  the  iucreaBe 
of  certain  of  tlie  maturiale  which  csist  in  health,  depend  upon  t.lic 
action  of  well-known  clicmical  chang^ea,  anJ.  result  as  tlic  natural 
<!onseqiiBm;e  uf  contineiiii'nt,  espcsure  to  cold,  particular  Vinii  uf  loud, 
Ac,  Ku  peculiai  iliathesis  can  tc  discovered  in  persons  itLo  puss 
urine  having  these  characters  :  in  fact,  iu  the  majority  cf  cases,  the 
jJttratioji  is  only  of  ti!iiii)uttirj  duration ;  and  it  therefore  seems  to 
me,  tliat  the  term  ilifiLh'sii  is  quite  inapplicaljle. 

^^'c  may  in  the  present  state  of  knowledge,  with  proprietj", 
perhaps,  speak  of  the  tjmUy  •I'mlJieua,*'  of  the  tiiberunlar  and  caiiceroits 
didtkgiix,  and,  perhaps,  of  the  rkeum^itic  /liiitli-enh,  because  there 
certainly  la  a  jreculiarity  of  constitutieti,  which  may  bu  traiisnjittcd 
from  parent  to  offspring,  und  which  is  characterised  tj  tlie  iuvariiible 
presence  of  ccrtaia  morbil  actiuiia  which  ■yxist  iti  the  couditious 
familiar  to  as,  under  t!ie  lams  <j"ut,  tii[)rrch',eiiiicir,  ii\H  rhiiam'Mh'm. 
But  of  thi!  actual  state  of  thn;  hlooii,  uud  coudition  of  the  vitiil 
proce&st'S,  which  lead  to  the  sjniptoms  with  which  we  are  so  familiar, 
we  really  knew  "Verj  little;  so  that  it  KCClllS  to  me  hetttr,  even  in 
these  cases,  to  say  that  a  pjiticnt  suffers  from  attacl[s  nf  gout,  of 
tufccrclc,  canceij  or  rheumatism,  than  to  hide  our  igtioninoe  of  the 
essential  nature  uf  tbt^st  iiLorl)id  states  under  a  learned  term,  the 
meaning  of  which  cartnot  he  well  defined.  I  shull  venture  then 
to  discard  altogether  the  use  uf  the  word  diiitlu:ds  iu  the  discussion 
of  morbid  statea  of  tie  urine. 

ExoBBs  OR  Deziciencv   or    Water  Akt>   of  thb   OaaAsic 

COKBTirtrSHTS  OF  UbISE. 

104.  Wfttw.—Thc-i  -vsiryiDS  quantities  of  "Witef  amoved  from  the 
body,  in  different  physiological  states  of  the  system,  ha^e  been 

•  Vr.  Qanoi  has  atiDini  tliat.  Id  gout,  Ctie  Viiaes  Uls  tp-  uicretq  tlic  uric  luid  In 
tba  oiual  qiuwiiLy. 
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already  referred  to.  ETery  one  i.i  familiar  with  the  relations 
esiating  between  tlie  fanotinnB  of  the  skin  and  intt'stind  canal,  and 
the  kidncys:  The  ^amc  laws  hol'l  in  disease.  If  the  kidneys  be 
diseascil,  and  the  intoetiaal  canal,  the  skin,  and  the  respir&Hiry 
ap[)ara,tus,  be  tuleritlily  healthy,  theVf  to  some  estent,  fulfil  the  work 
of  the  kidauys.  In  skin  ilLsi.ysi.'-s,  iiud  in  certain  afToutiuns  of  the 
iatestmal  canal,  increiued  work  is  thrown  upon  the  renal  apparatus. 
In  the  treatment  of  these  eases,  the  praetitioner  mnat  bear  in  mind 
the  esistODce  of  such  relations. 

Tlicre  are  certain  afl'ections  in  which  the  quantity  of  water 
remoyed  from  tlio  lioiiy  is  grtnHy  iiicreasciL  In  Tarioas  hysterical 
aoii  other  eniotkmal  states,  lirge  q^uantities  of  paJe  nrine,  con- 
ta-iniiig  hut  a.  siiiall  qnsiutity  of  sylid  matter,  are  frequently 
Toideii.  ISome  jicrsons  habitually  pass  very  dilute  iiriae,  which  is  not 
yery  easily  esplained,  tut  is  proliiibly  to  be  looked  upon  as  m 
indiviiluiil  peculiarity,  corresponding  to  the  cunstiiiit  sweating,  and 
to  the  uniianai  amount  of  aetiiin  of  the  alimentary  canal,  occasionally 
met  with  in  iodlviUuala  who  tiupy  good  health. 

It  bus  biu'n  stlreailj  remarkc^ii,  that  within  certain  limits  water 
increases  the  disintegrdtloii  of  tissue;  and  when  a  large  ammnt  of 
fluid  K  tiikeii,  the  total  (quantity  <if  sulids  removed  in  the  urine  is 
greater  than  io  health,  Wben  the  solids  as  well  aa  the  water  are 
grejitly  iuereased  in  quantity,  we  should  be  led  to  fuai  the  exiatence 
of  dialM^tes  (Chapter  XII.).  An  miuftoal  quantity  of  urine  of  very 
high  spouitic  gravity,  and  theioforc  euntaining  a  large  amount  of 
sfllid  matter,  is  a-huost  character iatic  of  tlija  condition. 

19&.  Diabetes  inHipiduB. — The  majority  of  the  so-called  in- 
Btanues  of  diabetes  insipidus  nre  Cases  in  which  thefs  is  great 
tliir.':t,  and  a  large  amount  of  water  is  rcraoved  from  the  kidn^B 
diily  [tliuri'Ms)',  but  the  total  qiLuitity  of  solid  matter  is  not  aboTO 
the  normal  standard.  In  a  few  of  the  cases  recorded,  it  would 
apjiiear  that  the  la.tter  is  also  iiiueb  increased;  but  these  must  be 
Tery  rare.  There  is  no  angar  in  these  cases.  1  haye  seen  instances 
in  which  the  quia,ntity  of  water  pa.ssed  as  urine  was  tw«  or  three 
times  IS  great  as  that  said  to  hiive  been  taken  in  the  food;  but  I 
firmly  lieliovo  that  deception  was  ]traetised,  and  that  the  patient  got 
water  \y  stea-lth.  Id  sewo  vubcs,  LoweYer,  in  which  very  large 
quajititiea  of  urine  aie  voided,  there  is  undoubted  evidence  of 
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clubnic  i-enal  disease.  In  Vijl,  IT,  of  mj  "Ari'hkr',"  Dr.  Eade 
allailes  to  several  cases  of  this  disease,  aod  gives  notes  of  two  whick 
oecurroci  in  men  of  the  ages  of  65  and  40.  Two  of  tte  cases  wtte 
cTiildreii.  The  urine  passed  hy  tiie  men  amoimted  to  from  five  to 
seven  piiita.  Its  apcuifit;  gni^dty  vsimd  from  1,003  tii  1,014.  The  man 
aged  85  suffered  from  severe  iiritation  of  the  lila/libr,  and  died  in 
eighteen  months.  The  poul  innrUmi  reveali'd  b  bloodless  state  of  the 
viscera  geticmlly.  The  coats  of  fhe  bladder  were  iiindi  tliiekened; 
the  infiiiidibula  u.nd  pelves  of  the  kidneys  much  diluted;  the  left 
kidney  was  of  the  natural  size;  tlie  right,  one-half  lurgtT,  the  cones 
TCTj  hard,  pale,  and  flaccid.  In  the  Pther  fatil  ease,  Imth  kidneys 
were  iimtli  wasted.  Tlie  cdum  "converted  iato  dcii.Sie  fibrous  tissue, 
containing  many  large  cystiform  spaces";  the  pelves  niiich  enlarged, 
aad  tlie  ureters  a  little  dilated.  Bt>th  sii.pra-renal  bwlies  were 
"converted  into  fiiiccid  cysts,  eapahle  of  containing  caeh  some  lialf- 
tiuEce  of  fluid,  with  their  wills  ha.viiig  a  hile-coloared  grsniilar 
appearance."  Dr.  iitde  sent  me  the  kidneys  for  examination.  I 
found' that  many  of  the  tubes  id  fhe  cortical  portion  were  DiirriJiv 
aJid  much  wasted;  others  were  twice  tlie  diameter  of  tlie  tulies  in 
health.  The  Willis  uf  the  tiiliesTvc;r«  thick  and  firm;  the  Mdpigbian 
Ijodiea  were  snialler  than  in  health;  the  e])ithelial  cells  smaller  and 
more  mimerons.  The  state  uf  the  supra-renal  bodies  in  this  ease  has 
led  Dr.  Eade  to  offer  the  suggestion,  that  the  condition  niiglit  liiive 
originated  in  some  irritative  disorder  of  the  suprarrenal  bodies. 
("Arrkk-es  /■/  Me'Hdne,"  Vol.  111.^  p.  127.) 

The  following  analysis  represents  tho  eonipoaition  of  the  urine  in 
one  of  these  case.';  of  ISydmria,  or  diabetes  insijiidua.  It  was  obtained 
from  a  man  aged  45,  in  King's  L'oliege  Hospital,  under  Dr.  Todd. 
This  patioDt  was  paaaing  abtint  cloven  pints  of  iiriEO  ]ur  diem, 
while  he  was  drinking  about  thirteen  pints  of  liquid,  Ecaetion 
feeblj  acid]  specific  gmvlty  1(X)2-S. 

Analysii  1. 


Water       . 

,     9!},1-.Ql 

Id  24  hoDTS. 

Solid  Matter     . 

4-oy 

lOO-OD 

39* 

OrgBDic  Mbiwt 

379 

fi8-22 

268 

Fiieii  ^Ita    .. 

1-30 

31-78 

125 

The  quantity  of  urea  eicreted  in  twcnty-faur  honrs  in  this  case  wa^ 
Tery  small,  which  confirms  the  observation  of  Bisehoff",  that  tlio 
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ingestion  of  a  large  quantity  of  water  diminishcB  the  exeretioa  of 
urea.  At  first,  the  total  quiintitj  pasat-d  in  twentj-four  hours  is 
aboTC  the  average,  Iwcans?  omch  is  washed  out  from  the  tissues  by 
the  large  qiia.atity  of  fluiil ;  hut  afterwards  it  falls,  becanse  1«sb  is 
formed  in  thti  organism  than  ulJ^t  cinlinary  circucistancfB.  The 
proportion  of  inorganic  salts  to  the  Lirganic  constituents  of  the  urine 
is  VGfy  high,  though  the  totd  -^^uiiitit;  Is  less  thim  ie  paas&d.  in 
heattt. 

In  one  of  Dt.  Eadu'g  cases,  an  unalyeis  of  the  urine  waa  made  iy 
Jlr,  Sutton.  It  containptl  only  9-3  grs.  of  aolid  matter  in  1,000  grs.; 
of  this,  5'57  grs.  Miisisiod  of  urea.  Tho  composition  of  100  gra  of 
the  siilUl  rmdiw  ttos  aa  fuUowa ; — 

A  imlyais. 

Urea. ,         ,  fiO'OO 

Piilasli 5-63 

Limt -48 

St>da  and  Magnesia 11-14 

Silica -43 

Aiiunanlacal  S:iUs,  &<;.      ......  8'G12 

fiuliitiunc  Atid        .         j         ,         .         .         .  3'07 

Phnsp1ioi-ic  Acid 2-S7 

ClJorinc T'CG 

Dr.  Strange,  of  WoTcestor,  has  pnhlishod  a.  -veiy  interfisting  case 
iif  diik'tus  iii.sipidus.  {"Arckitfn  I'f  Maliiine,"'  Vol.  IIL,  p.  27(1.) 
The  patient  was  a  hoy  aged  IS,  with  cxeessiTe  thirst.  He  was  df 
small  huilil,  but  modc-rately  stout.  The  urine  amonntcd  to  twelve 
pints  in  twcnty-funr  hours,  and  this  large  quantity  had  been  passed 
for  years.  The  si>ecific  graTity  was  1,007.  There  was  no  dbumeo 
ur  sugLT.  The  compksion  was  luddy,  and  there  was  no  pallor  or 
pufiiuusa  inditativc  of  renal  disease.  On  aJniissioa  into  the  infirmarj 
he  was  only  allowed  a  limited  quantity  of  fluid  to  drink,  and  he 
was  treated  with  phosphoric  aciJ  and  nus  vomica-  Catechu  and 
liudiiMiiL  were  afterwards  given  to  restrain  the  diarrh(ea  from 
which  he  was  suifering.  About  ten  days  after  admiseion  he  becajne 
drowsy.  A  fortnight  after  admLsaion  he  was  seized  with  convulsions, 
and  soon  became  comatose,  witli  dilated  pupils  and  stertor^nB 
hreathing.  The  inac-nsibilitj  passed  off  after  he  was  bled,  but  again 
Tocurred  two  days  aftcrnards,  and  soon  hecame  profound.    He  died 


TSEATUEMT.  147 

with  ajmptoms  of  ccretxal  eftiisign.  Both  kidneys  "were  rcducgtl  to 
"  mertf  sacs,  of  from  twice  to  thrice  the  estent  uf  the  hKiIthj  kidney ! 
There  was  complete  al-scnce  oi  aJl  propel  pajenflhjmatoiis  stracture, 
both  tubular  aad  cortical,  tlie  sacs  being  divided  into  a  nnmher  of 
cells  by  the  sopta  which  nocur  in  the  fatal  stat«,"  The  niridinfirtricf 
of  the  urelgrx  miried  from  three  to  four-und-a-kalj  indiea.  Ho  urea, 
wai  found  in  tho  Jluid  in  thy  UTeters  and  saca.  Dr.  Striiiige  eon- 
sidera  tbiit  the  condition  of  the  kidnejs  iras  mniulj  due  to  con- 
ganitttl  malformiition.  ile  thinks  it  prubahk'  fJiat  the  sans  wer^ 
only  capable  of  sei>aratlng  tbo  «Tca  from  the  blood  when  in  a  very 
diluto  ftirui,  and  considtra  that  the  Jiarrhiea  iiod  the  diminished 
quantity  oi'  fluid  ingostal  raaj  perhaps  have  soEiewbat  hastoneil  tbu 
fatal  result  In  all  ciises  of  tliis  condition,  thtre  is  ^n  abundant  Jioic 
of  urine,  depending  upua  the  Bufftrers  being  escit«d  to  drink  krgely 
to  allay  the  eseuKsivo  thirst  which  they  espeiience.  There  are 
languor,  debility,  lusa  of  appetite,  often  uauscii  mid  Tomitiug,  with 
weak  heart's  action,  and  geuc'ral  loss  of  power,  and  Boujctimes  an 
irritable  state  'Of  bowelti,  with  diarrhoa.  It  is  ti^rtain  tha.t  many 
very  important  poiots  coniitctud  with  this  vurj  iiitt-resting  disease 
are  y«t  to  be  dJsi.MTtreJ.  Every  caso  sboqld  bo  very  carefully 
observed. 

lea.  Treatment.— Two  of  Dr.  Eade'a  cases  impiovei  imder  tonics 
and  iion.  The  quantity  of  fluid  allcwed  should  be  rediiced  very 
cantioiisly.  llilutc  mineral  acids,  especially  phosphoric  acid,  sonic- 
times  allay  the  thirst.  The  state  of  the  patient's  health  geuaratly 
must  be  considered ;  and  if  chronic  renal  disease  c-sista,  the  treut- 
Dient  must  he  conducted  according  to  the  geaenil  plan  followed  in 
this  condition.  Of  all  mere  reujedies,  the  pT'eatest  heneflt  resulta 
from  the  tincture  of  6 esqui chloride  of  iron,  steadily  persevered  in  for 
months.  Bnt  the  praetitioncr  will,  of  course,  study  the  whole  state 
of  tbe  piktieat,  und  nut  attempt  merely  to  diiuinisb  the  escessivc 
diuresis. 

197.  Deficlencr  of  Water  is,  in  the  grea,t  majority  of  raises, 
asBuciat^d  with  an  abuoruial  quantity  uf  Bclid  matter.  Th-e  ingre- 
dient which  is  usually  in  excess,  and  to  which  the  urine  owes  its 
great  denaity,  is  urea;  so  that  urine  of  this  character  will  be  more 
icon\enient]y  considered  presently.  There  are  cases  in  which  a  very 
small  qiumtity  of  urine,  containing  but  a  small  pcreenta.gc'  of  solid 
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matter,  is  passed ;  but  in  tliese  albamen  is  geoeniHy  present,  and 
thej  will  he  coiisid&rt'd  in  Cliaptur  XI.  When  tlie  total  amount  of 
urine  is  very  euuiII,  and  the  secretion  cuntUiins  but  little  solid  matter, 
the  secreting  stmiiture  of  the  kidney  is  generally  much  impaired. 

198.  Clinical  Bemarka  oq  the  Increased  Acidity  of  TTrine.^- 
The  causes  of  th^"  reactirjii  of  liualtliv  urine  liayfi  been  already  con- 
sidered in  5  1 19,  and  it  is  therefore  unnecessary  to  puisne  this  part 
if  the  ealiji'et  further.  Vogel  states  tlmt,  in  ehruuic  and  itcute 
diseases,  the  quantity  of  free  acid  ia  di  mini  shed  for  the  moat  part. 
tn.  many  cases  di  jinpumonia  and  rlienmatic  fever,  however,  the 
iLuantity  t<i  free  aekl  is  niurfi  greater  tlmn  in  heiilth. 

A  highly  add  condition  nf  the  urine,  pursiatirig  for  a  long  peri&d 
of  time,  may  (aniBC  the.  ])recipitati(jn  (rf  uric  acid,  Jind  bo  lead  to  the 
formation  of  a,  (^lenlns.  Acid  urine  net  unfrequently  eauBes 
irritable  "bladder,  a.nd  escitcs  ot-bei  nmrldd  actions.  In  most  cases, 
the  saJts  of  the  vegetable  adds  (citrates,  acetates,  tartra.t*s),  will  be 
ffiimd  more  efficient  in  countCTactiji^  this  iiiiid  state  of  the  orine, 
thun  alkalies  or  their  eLirlieuates,  and  are  less  likely  to  intcrfivrc  with 
till!  digestive  )iriictiS3.  Tlicre  are,  huncvcr,  Iniv  coniJitions  -of  the 
system  in  which  the  acid  stiite  of  tiie  urine,  and  a  tendency  to  the 
deposition  of  uric  acid  in  large  <)-uaittity,  are  nut  relieved  by  this 
treatment;  on  the  contrary,  such  enses  are  often  much  benofitfld  by 
an  opposite  pjiiti  of  treatment — tonics  and  the  mitieral  acids  before 
mnals,  a  nourishing  diet,  with  a  moderate  supply  of  simple  stimu- 
lnuts  vtith  a  little  alkali,  or  with  alltaliiie  Waters.  Pepsime  ig  often 
iif  great  use  in  these  cases.  Many  of  tliem  seem  to  I)c  iatimately 
connected  with  impaired  digestive  power.  The  acid  state  of  thiv  urine 
may  depend  upon  very  diflcrcnt  conditiens  fif  the  system^  and  these 
must  be  earefully  considered  in  each  individual  case  before  any  plan 
iif  treatment  is  suggested. 

166,  Nitric  Acid  in  tie  Urine,— Dr.  Bence  Jonea  ("PkUo- 
mf:/ihal  Ti-aiiawlioiis,"  1S51,  p.  39rd]  has  teen  led  to  the  concluHion 
that  ammonia,  in  its  passiige  through  the  organism,  givca  rise  to  the 
production  uf  a  certain  quantity  of  nitric  add,  which  is  eliminated 
in  fhc  urine.  He  foimd  that  the  acidity  of  the  urine  was  not 
diminished  by  gii'ing  large  quantities  of  carbonate  of  ammoniiL;  and 
that,  in  Eome  instances,  the  acid  reaction  seemed  to  be  iocreased. 
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WVile  tattfate  -of  potash  aoon  readcied  the  urine  alkaline,  this  effect 
was  not  produced  by  the  iwrrcBiin siding  salt  (if  aninii^iiia. 

The  following  test,  suggested  by  Dr.  Pricu,  was  oiuplo-ypd  for  the 
detectWQ  uf  tlie  nitric  aeid,  in  prcfcrciico  to  tlii;  iiiJign  test.  By 
this  plan,  one  grain  of  tiitrate  uf  }iittitst  disstilvod  in  ton  nmiiuus  of 
arine  was  detectud  with  tLc;  greiituat.  ■ciTtiiliity.  From  (mii  tti  i-ifflit 
oanw^s  of  iiriut!  wiire  luixod  with  hulf  an  (luiicd  of  strong  und  jpiiTe 
solphuric  acid,  free  from  nitrous  a*;id.  Tivu-tLirJs  of  thi:  luixtnre 
were  distilled  ot«;  ittd,  afttT  buLug  iiuutraliKod  with  piirwuarbouiitf 
of  potasli,  tbt  distilktc  was  evapnrated  to  u  very  small  hulk.  Fmni 
a  drop,  to  half  of  the  reaidue,  was  mixed  with  the  fidlowing  tost- 
Bolution.  Tu  u,  ailutiou  of  stuTcli,  a  drop  or  twu  of  ii  solution  of 
iodide  (>f  potassium,  spuciflc  gravity  1,052,  and  "very  diiiiti;  bj'iiro- 
chl(jric  acid,  Epedicc  graritj  l,l}0-5  wem  added,  If  nitric  i>r  tiitruui^ 
acid  is  present,  the  iudiue  is  sot  frt^e,  aud  a  blue  iodida  of  starch  is 
at  once  furmed. 

Another  jKirtion  of  the  residno  was  placed  in  a  basin,  and  a  very 
email  quactity  of  indigo,  (Tith  excess  of  su-lplmric  fLcid,  uddi.id.  If 
nitric  acid  iviis  present,  upon  appljiiig  hi;u,t  fur  a  few  minutes,  the 
colour  ^if  i^ouTse  disa,ppea.reil. 

Fn»m  nuineruua  experiiiients,  varied  iu  many  ways,  lir.  Buni:e 
Jones  ca.mc  to  the  cimelusiori  thiit  anini'inia  in  tlio  (:irg',iiiiyni  is  fiarlly 
cnnvertad  into  nitriu  acid.  Thu  iiitnigun  of  the  air  also,  in  nnlinury 
combustion,  unites  with  oxygon  to  furin  nitric  iicid,  Urea  and 
caffeiiie,  and  other  aubstanocH  contajTiieg  nitrogen,  giyc  rise  Ut  ttie 
fiinua-tioii  of  a  small  qusintit-y  of  nitric  iicid.  Although  Lehmami 
has  f^led  to  confirm  these  results,  Lc  has  not,  I  think,  .sueewdi'd  in 
Bhating  the  evidence  in  favour  of  Llie  coiiclusiuns.*  Dr.  Oenee  Jones 
brings  forward  soTcral  cases  of  hea,]thy  ptiraons  whose  urine  did  not 
yield  a  trace  of  nitric  aeid;  but,  three  or  four  hours  after  they  bad 
tsikcn  carbcniLte  of  amni.oa.ia,  cvidcn'Ct:  of  tko  prcEocce  of  the  acid  was 
affcrUeii  by  the  starch  and  also  tiy  tbo  indigo  tost.  After  twelve 
houra,  only  a  trace  coiild  be  detected;  and,  hi  twenty-four,  oven  tllis 
ceased  to  be  perc<?ptih!c.  The  urine  was  esamineJ  in  precisely  tho. 
earns  manner  in  every  ciise.     A  small  amount  of  ammomfl,  in  the 

■  ProfesBOT  LfhinflTiii  AttHbiil^il  tiia  action  npon  the  lodido  if  ]viitasainm  In)  Hit 
prentnst  otinljjlmi'aa.^aciil.  Jatfi:  porfomicil  BorauoHpurimoiiljlnLclimann'sliiliorQlPrji 
Bjtil  nbOLiiied  ^uI[iIiilpliiih  lu^il  bat  no  jiiiroiig  BciO  Itliiii.  hc;ainiy  ui'Ltii'  utihI  h'uiTi  iirljiu 
pasMi]  jiflvi'  MkliiK  ajiLiiioiii4ii:Eil  ^U?,  I^r.  [kiicv  Jones  liati  MibBei|iicii!l;-  rvpi;iilcd  iiia 
ei[ierimBni»,  jiid  HdiIi  iliai  JalK'a  eitiarkniants  do  not  invalklale  I'rios'a  1B<t  furnitraun 
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organism  is  couTerted  into  nitric  aciil;  acJ  it  is  aot  improbable-  that, 
under  certiiin  cireumBtanL'es,  tbo  quantity  of  nitric  acid,  formed  in 
this  manner  may  be  verj  much.  increaBed. 

300.  Alkaline  Urine. — An  alFialine  condition-  of  the  nrine  may 
be  due  to  Bevtra!  (nuses,  .inii  rei^uirt'S,  tliurcfore,  to  be  treated  on 
iliffiiriiQt  plans.  The  ccinnusioD  between  on  aJlialiiLC  state  of  the 
urine,  depending  upon  fised  alkali,  and  tiia  sucri'tion  of  a.  highly  acid 
gastric  juiue,  has  licfn  already  referred  to.  In  such  cases,  attention 
must  bu  paid  to  the  state  of  the  digustive  process;  and  when  this  is 
set  right,  the  urino  will  regain  its  nonual  characters.  Dr.  Bcncs 
Jones  {"  Afidko-Chirurr/icul  2V!iyiaactioi'(«,"  Vol.  X5XV.)  alludes  to 
three  eases  nf  dyspepsia  with  vomiting  of  a  very  add  ■fluid  (two  of 
them  rejeel.ing  sarciua),  in  which  the  urine  hecame  alkaline  froia 
the  presence  uf  tLied  alkali  wheti  the  quimtity  of  acid  set  free  at  the 
stomach  "waa  very  great;  hiit,  when  this  was  small,  the  reaction  of 
the  urine  vfAS  aeid.  It  miiat,  howeTer,  be  Iwrac  in  mini  that  the 
rerj  acid  nature;  of  the  materials  rcjet^ted  ia  many  cases  of  vumitiiig, 
and  especially  in  cases  of  sarcina  ventTieuli,  arises,  not  from  the 
secretion  of  an  acid  fluid  by  the  glanda  of  the  stomach,  but  frum  the 
deeoniposition  or  fermentation  of  tlio  fmid  wlien  at-ida  are  dcTebped, 
among  which  may  be  mentioned  aoctic,  lactic,  and  butyric  acids.  At 
the  same  time,  there  eau  be  no  doubt  that,  in  many  cases  of  dyspepsia, 
the  feebly  acid  or  alkaline  condition  of  the  urine  arises  from  the 
secretion  of  an  altiiornial  amouiit  uf  acid  hy  the  atoniach.  "The 
degree  of  the  acidity  of  the  urine  may,  to  a  certain  extent,  be 
regarded  as  a  meiisure  of  the  acidity  of  the  stomaeh."  (Dr.  G.  0. 
Rbqs,  "  Letts<im<iii  Lcelurei,"  1851.) 

Dr,  K*e8  has  drawn  attfution  tn  a  large  class  of  caees  in  which  he 
csplalns  the  alkaline  condition  of  the  urine  as  folloTvsi^Urine  which 
is  highly  ndil  at  the  time  of  its  secretion,  irritates  the  mucoua 
uiombrane  of  the  bladder,  and  dauses  it  fco  gecrtte  s  large  quantity  rf 
alkatiiiifjliii'l  This  mucuua  membrane  in  health  secretes  an  ultaliae 
fluid,  to  proteet  its  surface,  just  as  occurs  in  tho  -case  of  some  other 
mnoDiis  membranes.  Under  irritation,  more  alkaline  fluid  than  is 
just  sufficient  t<i  neutralise  the  a^id  of  the  urine  ia  poared  out;  aui 
hence  the  urine,  when  es.amiued,  is  fuiiiLil  to  have  a  very  alkaline 
rcafltiou.  In  such  cases,  this  highly  alkaline  eondition  is  removed  by 
giving  liquor  potassa;  or  some  other  alkali,  or  a  salt  of  a  vegoUble 
acid  which  becomes  converted  inio  an  alkali  in  the  system.   The  xmSR 


j$  aot  secreted  SO  add,  and  therefore  does  Dot  atinmlafe  the  irmcOHS 
membrane  to  pour  out  so  much  aJkaline  fluid.  1  know  no  obser- 
vationa  to  difiprove  Dr.  G.  O.  Jioes'  erplanati^iB  of  the  fact,  that  In 
some  cases,  alkalies  cause  tlie  urine  to  betfinie  ha  iilhdiiii;  or  fvn 
retort  it.i  'Kill  f£actu>n;  yet  one  woald  haidly  expect,  if  this  be  the 
true  exiilaDation  in  cases  gentrallj,  that  t}ie  naturdl  reaction  of 
urine  would  be  acii.  If  there  waa  danger  of  the  healthy  mucous 
membrane  euiTering  from  the  contact  of  a  flaid  only  a  little  more 
acid  than  thit  dcstinGd  to  be  eontinually  t^tiiuhitig  it,  gbauld  wo  not 
eipect  it  to  have  Iteen  of  such  a  character  as  toresifit  thia  action  like 
the  mucous  membrane  uf  the  stomach,  instead  of  being  excited  to 
secrete  a  fluid  of  such  a.  nature  a3  mi(,'l)t  lead  to  its  own  dftstructioDt 
Again,  the  mucous  membrane  of  the  bladder  bears  very  well  the 
contact  rtf  acid  fluids  which  are  sometimes  inject-cd;  and  fiatientB 
sometimes  for  yeira  pass  intensely  acid  urine,  without  the  Eccrotion 
of  this  exceas  uf  alkaline  fluid  from  the  nincouf  membrane. 

201.  TTreemi&  is  tlie  term  applied  to  that  condition  of  the  ejb- 
t-em  which  soon  follows  the  retention  of  oicremenlitions  urinary 
substances  in  the  Wood,  The  condition  geaerJlj  results  from  Iwig- 
continned  organic  disease  of  the  kidneys,  but  it  may  depend  upon 
acute  disease,  Ibe  uen'ous  phenomena  are  generaUj  eonsidercd  to 
depend  upon  the  accumulation  iti  the  iilood  of  urea,  but  later 
re^searOkeS  h!iv$  showii  that  neither  urda,,  carbonate  of  ammonia,  lior 
Qitrate  of  potash,  injected  into  the  tilood  of  animals,  ptijve  speedily 
fatal,  linlefiS  the  kidlieya  he  previously  estirjiStftd  (Ha.nlEionii).  If, 
however,  the  quantity  of  urea  iujecteiL  be  very  Iari,'c,  death  doea 
take  place.  Stannius,  on  the  contrary,  states  that  urt'a  injected 
into  the  hlo(Ml  is  harmless ;  and  Petroof  has  injected  a  large  quantity 
into  the  blood  without  causing  coma.  Dr.  Hammond  has  sliowu  that 
the  urine,  as  a  whole,  is  more  poisonous  th[Lu  a  simple  solution  of 
urei.  He  has  proved  most  cotidusively  that  Frrrieh's  notion — that 
the  urea  hecame  decomposed  into  carbonate  of  ammonia^ — is  erro- 
neous; and  Johnson,  Eichardsun,  and  others,  are  of  the  same  opinion. 
Iloppe  finds  that,  in  urremia,  the  cxtra-ctiveB  arc  increased  to  tiree 
times  and  the  creatine  to  five  times  the  nonuaJ  amount. 

Dr.  Hicluirdsoii  has  shown  that  even  wut-cr  in  excess  in  tho  Iilood 
will  produce  symptoms  resembling  thuse  present  in.  uiamia  {"Clini- 
Boi  Hiiayi,"  Vol.  I.,  p.  171);  but  ke  agrees  with  most  other  obEcrveis 
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in  cfrnsideriiig  that  tie  condition  tirffiinia  depends  upon  tie  ret«Btioii 
■uf  urea,  in  the  blood,  a.nd  its  action  upon  the  tissues  of  the  bodj  aa 
a  poisun. 

In  considering  this  question,  it  must  be  b&ni€  in  mind  not  only 
that  the  renal  liiseaa-e  ho3  gradually  idvanccd,  and  that  the  kidneja, 
have  bueorai!  almost  iaeffieiont,  but  that  mo^t  importarit  alterationa 
have  been  slonly  taking  plin;i)  iu  the  blood.  iSany  tisanes  in  the 
ingaiiismhavobcunsco'MidarilyairMtcd^aiidKreprobabljiuuchaktred 
in  atructure.  At  praseiit,  ive  are  but  Tcry  imperfectly  acqnaiated  with 
tho  niiimal  chimgCE  oiieurriiig  in  the  blood,  or  with  the  consequences 
iiumedjatc'lj  resulting  tn  the  tisau€H,  CBpccially  the  nerrtms  Bjetemj 
in  Gonseqaence  of  thi!  rt'tt'ntiijii  of  certain  eseromentitioiia  matters; 
and  we  kni.)w  very  little  of  the  rem-otc  or  immeiiiate  effeets  resulting 
from  certaia  excrameLtitious  substances  not  being  formed  at  all. 
The  question  is  a  more  difficult  one  than  at  first  appears,  and 
requires  more  acari;bing  chemical  and  microscnpicat  investigation 
ihau  it  has  yet  received.  Tlio  latest  writer  on  thia  subject  concludeB 
a  very  okhorate  essay  thus:  "  Enfin,  cette  alteration  diimiqu€  dn 
sang  est  encore  mui  difiriic,  et  liv  ecifiuce  attend  sur  ce  point  de 
nouvelles  rechercbcs."  {"Dc  L'Urtmic,  Tlvsi;"  par  Alfred  Fournier, 
lb63.)  At  the  same  time,  it  is  quite  certain  that  the  accumnlation 
of  urea,  and  probably  other  urinary  constituents,  in  the  blood,  will 
give  rise  to  uraimia  as  soon  ua  the  proportion  reaches  a  certain 
amount.  This  must  occur  if  the  fi^riuatiun  of  these  substances 
proceeds,  while,  from  their  damaged  state,  the  kiduejs  can  no  longer 
separate  tbem. 

202.  Ammonia.— Numerous  experiments  seem  to  show  that  in 
health  a  small  quantity  of  ammonia  escapes  in  the  urine.  He«ba«er 
has  conclusively  proved  that  certain  iuumuniaeal  salts  pass  through 
die  organism,  ami  may  be  detected  in  the  urine  unchanged. 
Ammonia,  as  is  well  known,  is  very  easily  produced  by  tho  decom- 
position of  the  urea;  but  it  is  almost  certain  that  a  small  quantity 
IKisfcs  into  the  urine  from  the  blood,  independently  of  tha.t  derived 
from  this  aouree. 

In  disea.se,  the  quantity  of  ammonia  present  in  the  urine  is  often 
so  great  as  to  be  smelt  al]  over  the  room  in  which  the  patient  lies; 
but  in  these  cuses  tho  amrnonia  sriees  from  the  decoinpusition  of  the 
urea  after  the  urine  has  kft  the  bladder,  and  in  some  it  is 
ilecoinposed  even  whiie  it  yet  remains  in  this  viscuB. 
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It  is  doqbtfii]  if  a  large  amount  of  annDouiiV  undpr  any  circlim- 
Btancea  aiicuoiiilates  in  the  hliwd  afterwards  to  be  escreted  in  the 
uritio,  as  it  is  proiiable  that,  if  f<ii-med,  it  would  <!sca.pe  more  rapidly 
from  the  lungs  or  iiites-tirial  canal.  The  diKtrmc  that  the  CHjma 
ttocurriii^  as  u  sequel  to  lUiiiiy  cases  of  kidnuy-disL'ug*!,  dcpeuded  upon 
the  iiccumukticiu  iu  the  hlond  of  aiuninnia.  pnnliiccJ  bj  tliu  decom- 
position uf  urea,  wiis  origiuiiUj  put  I'arward  by  Freriehs.  In  aenia  of 
these  caaus  of  ronal  coma,  aniuioriia  is  prcs-'nt  m  iibnorniiii  quantity. 
Iu  others,  neither  orea.  nor  inucionia  cim  be  diacoyerud  in  the  bloud, 
while  sometimes  urea  can  l>e  detected  without  diliiculty. 

I  luiTc  esamiDeil  the  serum  in  many  cases  for  urea.  Half  an 
ounce  of  blister  aerum  from  a  man  suffering  from  renal  cuma  yielded 
■54  gr.  of  nitrate  of  uroa.  The  |iaticrit  died  sliortlj  afterwards,  and 
urea  vms  detected  in  tlic  hloud  nud  in  the  br^in  suhstanet;.  Iu 
another  instaaee,  it  was  detected  in  the  serum  of  a  blister  from  a. 
man  who  hiid  had  one  epileptic  tit,  depending  upon  Tcml  disease. 
In  the  case  of  a  bny,  aged  IS,  who  suffered  from  epikptic  fits,  1  also 
detcuted  it  in  blistijr  senim;  as  well  as  in  oigbt  ounces  of  serum  from 
a  man  suffering  from  atute  dropsy  ef  a  week's  duration;  and  I  might 
refer  to  others  ill  whicL  I  obtained  UlldoUbteil  evidence  of  the 
preseDce  of  urea.  There  are,  however,  cases  of  the  same  cha- 
racter in  which.  I  failed  to  detect  urea,  or  ammonia  resulting  from 
its  decern  pusiti  on. 

I  hava  aeyeral  timas  examined  the  breath  of  sueh  patients, 
without  heiug  able  to  obtain  imiicalious  of  a  \avgvT  quantity  of 
ttmnionia  than  is  afi'urded  bv  healthy  persouB.  I  tbink,  therefort:, 
tlhat  wc  muat  iiJuiit  that  there  arc  many  cases  of  the  so  called 
u.fiBmw  foisini'ni'i  which  have  not  yet  been  satisfactnrily  explained. 
It  may,  howcTer,  be  urgod,  that  in  many  ciiscs,  although  amiiHiiiia 
was  formed,  it  might  bave  been  rapidly  elinunatod  from  the  skin  or 
intcstiniU  canal,  so  as  to  esvtipe  deteetiou,  Bernard  and  liurru^vril 
have  performed  some  esperiments  which  prove  that,  after  cstupation 
of  the  kidneys,  urea  escapes  into  the  lOtostiual  caual  in.  the  furm  of 
an  ammoniacal  salt;  and  they  found  that  it  could  not  be  detected  in 
the  blood  in  less  than  from  twenty-four  to  forty-oight  houra  after 
tie  operation,  wheu  tbc  aniiiial  had  beeoiue  weat  and  exhausted. 

Dr,  UaiToJ  has  defected  urea  iu  the  blood  and  blister  serum  of 
geTeral  cases  of  giiut.  {'■■  Mni.  Chur.  Trims"  1848).  His  results 
have  been  confirmed  by  Br.  \\ .  Budd,  who  has  detected  urea,  iu  the 
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blistipr  gerum,  in  nine  coses  of  acute  gout,  in  which,  there  wafl  no 
indication  of  renal  disease.  ("  Med.  Ckitr.  Trans."  VflL  SXXVIIL, 
p.  242.) 

a03.  0«  dBtaotins  TI«a.  in  the  Blood  or  Senun, — The  urea 
may  be  dctuctiid  by  con  cent  rati  Eg  tiie  serum,  after  ftdding  a  few 
drops  of  acetic  acid,  and  extracting  with  strong'  alcohol,  or  the  fluid 
maj  be  evupcirated  to  dryness,  and  tie  dry  residue  treated  with 
boiling  alcohol.  The  alcoholi-c  solation  is  evaporated  to  dryness, 
trusted  witi  a  drop  of  distilled  wftter,  and  two  if  tliree  dropa  of 
strong  nitric  acid  allowed  to  fall  into  the  syrupy  solution.  If  urea 
he  preaont,  crj-stals  □£  tie  titrate  of  Urea  ftrO  formod,  and  may  be 
readily  distinguished  by  microscopical  examination.  "Crystals  of 
nitrate  <if  nrea  aJC  reprewnted  in  Plate  XL,  Fig.  55. 

S04.  On  detecting  Atniaonla  in  tlie  Brs%tb. — Tke  mciliod.  of 
efiariiin;ition  which  Dr.  Richardson  rcoom mends  is  the  following  :— 
Aa  instrmiicnt  in  tlic  form  of  a  straight  breiLst-pump  is  employed  to 
lireatlie  through;  a  drop  or  twc  of  hyilrochJoric  acid  is  plac'cd  in  the 
bulb,  and  &  perfettly  clean  slip  of  microscope  glass  pliced  acroes  the 
trumpet  eitrcniity  of  the  tuhe,  and  seiinred  l)y  an  India-ruTjTter 
hand.  Tha  ilkali,  a,s  it  passes  fiver  the  hulh,  conibines  with  thtj 
acid,  but  some  of  the  atid  :ind  aikaline  vapoura  pass  over  together 
and  condense  on  tho  microscope  glusd.  Aa  this  becomes  dry,  crystals 
arc  formed  (Plate  Xlt.,  Fig.  65).  lli  health,  traces  of  ammonia  are 
alfrays  found  in  this  manner. 

205.  Urea— From  what  hia  been  already  aaid  with  rcference  to 
the  variations  in  the  proportion  of  urea  eecreted,  under  different 
■circumstances,  in  a  state  of  health,  it  will  be  infeircd  that,  in 
liisease,  the  quantity  of  this  cuastitueiit  varies  greatly.  The  total 
amount  formed  in  a  given  time  may  Ijc  ranch  greater  -or  less  than  in 
jiiialth;  and  the  prL=portioii  wliidi  this  Bubstaace  bears  to  the  other 
organic  constituents  varies  greatly  in  different  oases. 

aoe,  Szcaas  of  Urea. — The  term  "excess  of  urea"  isnot  applied 
to  those  cases  in  which  the  total  quantity  escreted  in  the  twentj- 
four  hours  is  much  greiter  than  in  health;  but  a  specimen  of  urina 
which  yields  crystals  of  nitrate  of  urea  irlien  an  equal  bulk  of  nitric 
acid  is  added  to  it  in  tho  cold,  without  having  Ixien  proriously  cxm- 


EXCESS   OF   DBEA.  155 

CGtitrated,  is  siiiti  to  contaio  "oscess  of  urea."  The  i^Tiantity  of -urea 
i3issBlv<!il.m  the  fluid  ia  sn  great,  that  a  nitrate  of  uri^a  is  formed,  and 
crystalliseB  just  as  if  the  urine  had  been  ccaoentrated  by  evaporation. 
ThisrcBult  may  be  brought  about  id  acveml  nays.  Incases  in  wLich 
but  a  small  quantilj  of  fluid  ia  taken  in  pcuportion  to  the  urea  to  be 
removed — when  an  uimsusllj  krgti  amoimt  of  wat^er  escapes  by  the 
efcin  and  other  emiinctories — and  in  cases  in  whith  im  unusual 
amuunt  of  urea  lafiiriited  in  the  organism,  we  shall  frequently  find 
Gicess  of  uroa  in  a  specimen  -of  the  urine. 

Dr.  Golding  Bird  lias  drawn  attention  to  the  frequency  of  the 
occnrrenee  of  escess  of  urea  with  oxdate  of  limo.  Tlie  quantity  uf 
oxalate  of  lime,  however,  in  iii  all  caises  so  very  small  that  it  is  biirdly 
posaitle  to  believe  that  thni  formation  of  tliis  substance  can  hu  very 
impottaiit.  It  will  h?  shown  that  the  osalate  is  L-ne  uf  the  COTD- 
raonest  urinary  JojMsits;  that  it  may  result  frcini  decomposition  of 
urates;  that  th<;re  is  no  rcasnn  for  believing  it  to  by  iiniiesLtive  of 
any  peculiar  diathefiis  or  hahit  of  hody.  Excess  of  urea  affords 
no  es])lanatioti  of  tbe  presence  of  osakte  of  lime,  nor  tliis  latter 
of  ureuH  Each  condition  niuj  exist  vritlioiit  the  utlier.  Cicterin puri- 
bus,  we  should  espect  to  find  osalato  of  lirao  most  frequent!}'  present 
in  specimens  of  highly  concentrated  urine, 

Eieessof  urea  is  freq^nentlj  found  in  the  urine  of  persons  sufibring 
from  acute  febrile  attacks.  It  ia  very  couinion  in  cases  of  acute 
rheumatism,  and  is  often  met  with  in  pneumoniii  and  acute  febrile 
CToditions  generally.  In  EogkuJ,  wc  meet  with  these  ca-scs  very 
freqiiiirttly;  but,  on  the  continent,  they  apjtear  to  be  so  rare  that 
many  authorities  seem  to  doubt  tL<i  truth  of  what  EngJi-^li  obwrvcrs 
have  stated  witb  regard  to  this  point.  Lchmann,  1  tliink,  states 
that  he  had  not  seen  a  ciuse  iu  which  ci^atals  of  nitrate  of  urea  were 
thrown  down  upon  the  addition  of  nitric  acid,  without  previous 
ccticentratioa. 

The  ainou.nt  of  urea  excreted  is  often  very  great.  Vogel  mentions 
a  case  of  pjfemia  in  which  1,235  grains  of  urea  were  removed  in  tkc 
course  of  twenty-four  hours.  Dr.  I'arkes  obtained  as  much  as  865 
grains  in  a  glsb  of  typhoid  fever.  These  quantities  are  very  great,  if 
the  patients  did  ngt  exceed  tlie  avemge  weight  of  adu]tmen;  but, 
nnfortunately,  the  weight  was  rot  recorded. 

Urine  containing  escesa  of  urea  is  generally  perfectly  clear,  of 
rathor  a  dark  yellow  colour,  and  of  a  strong  urinous  smell.    Its 
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specific  graTity  is  aljout  1,1)30,  and  it  contains  gencTally  SO  or  60 
gra.io9,  or  moii?,  of  solid  matter  jicr  1,000.  At  ordinary  t«iii[n,'ratures, 
an  aqueous  Btiliition  must  cuntaiii  at  least  60  graiDH  of  urea  per  1,000, 
Ui  form  crystals  of  tba  oitrute  upon  the  addition  of  nitric  acid 
wltlioiit  pres'i<ras  cvafioriitit'tti  50  grains  of  urea  i>vt  1,000  lia-rdly 
gaTo  the  sli};h[est  precipitate  after  the  lapse  of  a  considerable  time. 
It  would  atem  that  tho  salts,  ^slractivu  matters,  ite.,  in  uriae,  oauee 
the  crystallisation  uf  the  nltniti.-  when  ijveo  a  smaller  qnantltj  of 
urea  is  present.  It  should  he  mcntitin^^d,  that  the  alwTe  eisperinnjnta 
were  performed  in  the  summer,  in  very  hot  weather.  In  one  case, 
ill  which  the  urea  readily  crystallispd  on  the  addition  of  nitric  acid, 
the  urine  had  a  apcciliu  gravity  of  1,028,  and  contained — 

Anahjsis  2. 

"IVatpr 94(CI8 

Solid  MaitiT 3S-B2 

Ortanii:  M^iltcr          ....  .50-57 

Fixed  Salts y-2.i 

Urino  containing  Mceys  of  urea  is  generally  a^id,  but  I  received 
a  specimen  fnim  Dr  Fergus,  of  Murlboruugh,  which  was  alkalinei 
a.Qii  conCain(^d  crystals  of  triple  phfis]ihute.  It  eanw  fruiii  a  patient, 
IS  years  old,  who  was  fercriBii  with  gastric  and  biliary  disturbance. 
The  urine  was  hif;h  coloured,  8p  gr.  1-033,  and  became  nearly  solid 
upon  the  addition  of  an  ctiual  bulk  of  uitric  acid,  from  the  foruiatiun 
of  crystals  of  nitrate  of  urea.     (.April,  lS6i!.) 

207.  OUsioal  O^eerrfttions. — There  !ire  some  peculiar  and  not 
very  common  cases  in  which  the  urine  contiins  this  excess  of  urea; 
and  at  the  eamc  time  moro  than  tic  hedthj  amount  is  excreted  in 
twenty-four  hours.  The  patient,  is  wcali,  and  grows  thin,  in  spite  of 
taking  a  considerablo  qnantity  of  the  most  nutritious  food.  He  feels 
languid,  and  indisposed  tn  take  active  exercise.  In  some  cases, 
digestion  is  impaired;  in  others,  the  patient  eats  well,  experieiicee 
no  pain  -or  uneasiness  after  fo oil,  and  perhaps  has  a  good  appetite. 
Sometimes  there  is  lumbar  pain.  It  would  aeem  that  much  of  the 
nutrient  material  in  the  blood,  instead  of  hting  applied  to  the 
nutrition  of  the  tiasues,  becomes  rapidly  converted  into  urea,  &ud 
is  e:£'Creteii.    Ihs  waste  of  the  tissues  is  not  properly  repaired,  and 
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the  patient  gets  very  thin.  To  refer  these  symptanis  to  tlie  existence 
of  a  putivuliir  dta.thesis,  appears  tti  me  no  eiplajiatiun  of  the  natore 
of  tlie  case  Tlie  pathologj  of  these  remartatle  cases  has  not  yet 
been  satisfactorily  investi^ttiL  iDEcral  acids,  rest,  sHiower-hatha, 
and  gooil  air,  often  do  good;  but  some  of  ihefe  patients  are  not  in 
the  least  benefited  bv  remeJies,  and  ttiej  continiie  fiT  veiirs  very 
thin,  passiBg  iirge  (^uaaCaties  of  bighly  concent rj ted  urine,  while  the 
appetite  remaJDe  good,  and  ther  digest  a  considerabk  quaolity  of 
nitrogenous  foods.  In  one  of  thes*  casoa,  whieh  hiii  rfsisied  the 
it$ial  pI^DS  of  tTCfltmCEit,  beaeiit  was-  derived  from  tbe  use  uf 
pepsine.*  with  diminished  quantity  »f  meat,  and  a  larger  amount  of 
fiuina«!ous  food.    The  coaditiuu  uft*n  la^te  inr  some  y^-ars. 

aOS,  Defloiency  of  Urea,— In  chrotiic  disease  of  the  kidney, 
the  iirine  is  of  very  !ow  specific  gravity,  and  but  a  very  small  pro- 
portion of  urea  is  escreted  in  tbc  twunty-fiur  hours.  This  arisee 
from  the  alteiation  ia  the  giand-atnicture,  and  the  amount  of  urea 
8«?piirated  may  be  regarded  as  a  Dugh  in-liiation  of  tbe  t'ltent  of 
the  organ  iiivulved.  In  some  easts,  the  morbid  eondition  affects  the 
whole  stmccure ;  but  in  others  the  greattr  part  ijf  the  kidney 
n-mains  healthy.  In  the  latter  case,  a  fair  amoimt  of  nrea.  will  be 
excreted;  and,  although  the  urine  o^ntaius  a-lbuuieu,  tbv  l'^k  may 
be  looked  upon  as  a  hopeful  one.  Sometimes  the  quantity  of  lu-ea 
eicreted  is  very  small,  A  lady  sufftring  frsto  as  ovarisn  liunanr 
only  eicreted  75  pains  of  in-ea  in  200  fluiJrachms  of  paJi:  faintly 
alkillilii;  urine  in  the  c»nrse  of  tWenty-f^ur  honrs.  (Thudichuia), 
tn  a  case  of  cancer  of  the  uterus,  under  the  irdrt'  uf  Dr.  Fane,  only  a 
few  drachma  of  Huid  were  passed  from  the  bladder  daring  a  ■week ; 
and  this  contained  a  small  quantity  of  solid  matter,  in  which  no 
urea  nas  detected. 

In  certain  cases,  urea  almost  entirely  disappears  from  the  urine, 
and  ia  replaced  by  leucine  and  tyrc-siEe.  Frorichs  mentions  a  tsise 
of  acute  yellow  atrophy  iif  the  liver,  in  irhich  only  a  traec  uf  urea 
coald  be  detected,  while  a  very  lai^e  quantity  of  leucine  and  tyro- 
sine  crystallised  from  thu  concentrated  urine.  ("' Kiin'ih  der  Lebtr- 
krankheUen."     Enter  band.     Sdtn  22L)     In  low  forms  of  typhoid 

•  Thn  pepsiM  1  ilirayB  nw  ts  thjic  ppsparwl.  acrortJne  id  a  plm  I  propased.  by 
Mewra.  Bnlloch  &  Krjnolds.  B&novur  Streeu,  W.  f.lriAira  oj  iltiiani,"  Vol.  C 
pp.  S&9,  316.)    Sa  olaa  Etc  pangraf  hi  en  Ibe  tteamcnt  of  DlBbete& 
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fever,  the  urine  also  frequently  yiclda  leucine  and  ^OBine  in  coa- 
aderibk'  (quantity. 

la  a  case  of  chro-aic  ycllu'W  wasting,  -srliich  came  Un^er  my  own 
notice  (F.  C,  Vol.  yi.,  p.  37),  the  liver  was  of  a  yellow  colour,  and 
vfdghed  1^  lb.  The  patient  Wiis  a.  jciung  woDum,  age  36.  Jaiuidice 
had  existed  for  s-ii:  ■woelia,  but  urgent  symptoms — delirium  and 
Coma — had  only  aiip&rvoii-cJ.  a  few  days  before  death.  Leucine  vras 
obtained  from  the  urine  bj  evaporation,  but  only  in  small  quantity. 

E09.  Oolo-urlng  Matter. — The  variation  of  colour  of  the  mine 
in  disease  is  a  matter  uf  grtat  interest ;  and,  althougli  the  causes  of 
the  cbanye,  and  the  esaat  nature  of  the  substances  wliich  give  rise  to 
the  pt^ciil  iar  tints  often  ubscrv-cd,  are  not  yet  understood,  still  tliere  are 
nunyrahiahle  obgervatioas  connected  with  this  subject,  some  of  which 
I  proijose  tu  refer  to  in  this  pliioe.  The  colour  of  urine  depeudiug  upon 
biood  corjjuscles  being  Eiispcnded  in  it  will  lie  discussed  under  the 
bead  of  urinary  deposita;  a,nd  now  I  Bhall  only  refer  to  colouring 
matters  fonned  in  tho  brnly  and  tscreted  in  nohitwn  in  tlie  urints. 
It  should  he  obserred,  that  pyrola,  sumach,  and  some  other  snb- 
Ktauui'B,  silter.  tliu  colour  of  the  urine.  Dr.  Hiigliea  mentLODS  cases 
of  dark  pigment  occurring  in  the  urine  of  patients  takiag  iodine. 
These  cases,  however,  are  of  course  not  dependent  upon  morbid 
changes  in  the  organism. 

The  principal  substance  to  which  the  colour  of  urine  is  due  is 
profcably  derived  ivAW  the  blood  corpuscles,  which  Me  coatinuallj 
undergoing  disintegration.  This  colouring  matter  becomes  altered 
under  different  cohditicoa.  Much  of  it  is  convi^rted  into  a  Colouring 
matter  which  is  separated  in  the  mine,  and  termed  nrEcmatine 
(uraptijeitif  h33mapliine),  which  is  soluble  in  other,  and,  according 
U>  the  researches  of  Dr.  Ilarley,  la  a  resinous  body,'  agreeing  in  some 
of  its  diaracters  irith  the  biliary  resins. 

It  is  impossible  to  cstinia,tG  directly  the  quantity  of  the  cwlonring 
matter  present;  hut  Professor  Vogel  calculates  the  propcrtion  by 
ascertaining  how  much  water  may  he  added  to  the  urine  to  produce 
a  paiticular  tint,  whi(;h  is  arbitriuily  fixed  as  the  unit  of  comparison- 
The  quantity  of  this  substance  affords  an  indication  of  the  activity 
eri  the  disiiitj^gration  of  the  blood-corpuEclcs.  In  typhoid  fever,  and 
many  other  couditions,  this  disintegration  takes  pla^e  to  such  an 
extent  3£  to  produce  an  ansimie  condition.     In  many  ucutfi  diseases, 


m   TH£   UQINE. 


U 


a  Yeiy  large  amo'unt  i^t  'xhnuag  jnuttcr  occurs  m  tLc  urii 
Crea  19  not  unircquciitly  present  iu  sxcceb  in  put'uiDonia,  tyyh 
fe»er,  peritonitis,  acute  rhenmatisiQ,  etc,  T!ie  forniK.tio!i  of  t 
urine- pigmeDt  is  intimately  coaaected  witli  the  action  of  the  liri 
And,  as  is  iVell  known  in  diseaei!3  »f  tbJ3  (ifgHD,  the  Uring 
frequently  very  high  coluured.  Of  course,  I  am  speiLkiiig  of  colo 
independent  of  the  (xilouriiig  matter  ofttw  hilo.  The  deep  colour 
the  urine  in  diseasea  vf  the  liTcr  hiis  Lmeii  often  reiuiirked  by  phj. 
ciana  piactiaing  in  India.;  and  quitu  roecntly  mji  frii^rid  Dr.  I'aj 
ha^  made  some  interesting  observations  on  this  peint,  whidi  will 
found  in  ibc  "InJi^n  Annit)^  of  Maliaid  Saieuee"  (Calcut' 
Sept.  4th,  165S).  In  order  to  detect  the  colouring  matter,  I 
I'ayna  boils  the  urine,  a,nil  then  adds  &  drop  uf  mtric  neid.  Vario 
shades  of  colour  are  proihiccd^  bnt  at  last  the  misturu  Iteixiiuos  of 
rnhy  red.  Deficiency  af  eoluuring  niitttar  occurs  in  rnaiiy  cases 
ftUEemia.     Sunietimee  the  Oriiiu  is  'is  pale  as  water. 

Heller's  observatious  upon  the  eolouririg  matter  have  be 
a,lludetl  to  (§  112).  This  vbscrTer  found  moiL-  uroxm thine  (whi 
may  be  dueumposed  into  indigo  bluo  or  uruyhudno,  and  indigo  r 
of  nrrhodiue)  in  the  urine  of  persons  sufl'tTinH  from  di6'.'iw?es  ol'  t 
serous  membmnea,  e-f  the  kidneys,  and  of  the  spinal  marrow,  than 
the  healthy  seeretion.  Schunk,  who  tirst  sqiiiriited  indigo  blue  a 
indigo  red,  and  showed  their  identity  with  iieilcr's  urogliHn:iiio  a 
UTTh'.idine,  fuuud  as  much  urasanthine  or  indicaTi  in  healthy  as 
morbid  sjicclmetis  of  nrine;  and  he  det^teted  it  in  the  uriue 
thirty-nine  persons  ont  af  forty.  The  quantity  of  this  colouri 
matter  is  exceedingly  smtill.  Sehunk,  by  working  on  the  iirinc 
two  persona  for  several  weeks,  only  obtained  one  grain  of  indi 
blue. 

My  friend  Dr.  Bade,  of  HoTwich,  sfot  me  u  Bpeeinicn  of  uri 
containing  a  de])03it  of  uroglaucin^t  obbiined  from  a  nian  eight 
three  years  ef  age.  {'^AreMfea  of  Alidhniie,"  vif],  i.,  p.  311.)  Some 
these  crystals  -are  repreaenteil  in  Plate  XII.,  Fig.  (14 ;  and  in  Fig. 
lire  shown  some  crystals  of  ini^go.  u,  crystals  obta.ined  by  snblin 
tifin  ;  h,  larger  crystals  of  the  same ;  -;,  snjLill  crystals  of  indigo 
fluid.  Fig.  64  contains  numerous  crystals  of  urflglaucino  from  t 
urine,  a,  eaxall  collections  of  a  pale  bine  colour,  like  I'russian  bh 
h,  a  darker  mass,  formed  of  small  spherical  masses;  e,  crystals 
qrogiftucine,  of  ft  deep  purple  or  ^clet  colour. 


160  TESTS    FOR    KROXANTHINE, 

210.  Teata  fi>r  Croxaatlmie.— VVben  siilplniTic  acid  is  &dile4 
to  urine  coiitainiiig  muuli  unniiiitliiio,  a  dark  bluu  colour  is  prO' 
dticeiL  Th-e  mude  of  employing  this  test  lecomBaendeJ.  by  Dr. 
Cartiir,  who  has  iiiaGu  souig  iiuijortaiit  iiivestigatioEs  on  this  subject 
{■■'Edmharijh  MfiluMl  Juiirimli'  A^g,  1859),  is  aa  follows  t — Urine 
is  poiireJ  into  ao  ordinarj'  test-tube,  to  the  deptb  i)f  half  an  inch; 
onc-tllird  of  its  Vullimo  uf  sulpburic  acid,  Specific  gravity  1,830,  is 
Chen  iilloived  to  suhsijL*  to  the;  lower  [lart  liy  letting  it  fall  gradually 
down  the  side  of  the  tubt ;  the  at;iil  ntid  urine  should  then  be  mixed 
we3i  tcgetLer.  Th«  coUmr  iiroduccd  yarios  from  a  faint  pink  or  lilac 
to  a  decfi  indigo  blue  colour. 

Is  uTosantbine  Ui  bt:  considered  an  ingredient  of  normal  urinel 
As  Schunk  found  this  substance  in  fan  urine  of  thirty-nine  healthy 
pcrfiOJis  Mil  of  fortys  and  Dr.  farter  recently  delected  it  i]i  the  urine 
of  thrte  hundred  persons  (smrae  sufieriug  from  disease,  othere 
healthy],  we  may,  1  think,  regard  it  aa  a  conatitimnt  of  hisalthy 
urine.  Dr.  Carttir  has  dtteetod  it  in  the  blood  of  several  patients — 
in  fact,  in  every  case  in  which  he  sought  for  it.  It  waa  also  found 
in  the  blood  of  the  ok. 

Process.  The  serum  ways  pour*d  ufi',  and  li  strong  solution  of 
diaeetate  of  lead  added  to  it  is  long  fl£  a  precipitate  wis  produced. 
The  mixture  wm  thou  thruim  upon  ii  liuea  filter,  and  tU-e  filtrate 
was  brought  to  the  boiliny-puiat  as  rapidly  aa  possible  in  a  small 
flask,  in  order  to  coagukte  the  ilbuiuen  ttat  had  not  been 
precipitated  by  the  lead  silt.  Th«  solntinii  was  then  filtered  through 
paper  into  a  vessel  placed  In  eold  wiiter;  and,  when  the  liquid  flaa 
cold,  a  slight  excess  of  ciiustii;  airmioiiia  was  added.  The  deposit 
thus  produced,  when  collectod  and  slightly  washed  with  water,  was 
of  a  faint  yclloivish  bufT  culour.  I'he  moist  precipitate,  upoii  lieing 
treated  with  cscesiB  of  concentrated  sulphuric  acid,  developed  a 
diatinet  red  cukur,  owing  to  the  formation  of  indigo  red.  The 
GolouT  was  taken  up  bj  ether,  after  the  acid  had  been  neutraliged  by 
aminonia.  The  oxide  I'f  lead  precipitate,  from  a,n  ounce  and  a  half 
of  hlood-Eorum  from  a  man,  forty-tliree  years  of  age,  snfFeriug  from 
a«\ite  pleurisy,  atnjek  Avith  the  acid  a  distinct  lavender  colour,  which 
in  half  an  hour  passed  into  a  decip  red  purple.  ("  On  Luliciin  in  the 
BU/ijd  and  Pniic,"'  hy  J,  A.  Carter,  il.D.j  '■^EilbthuTijh  Medical 
Joumat"  August,  1859.) 
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211.  Calo<DTis?  Matter  of  tie  Blood,— The  eoloaring  matter  of 
the  bk-od-cyrpuscks  may  be  prcsi^nt  in  urine  vithuut  any  cyrpuecl'CE, 
In  many  cafies^  oiring  to  the  rapid,  disiutegration  of  blmd-turpuscles, 
the  serum  is  hi^bly  coloiireJ,  und.  tie  disaohed  tulouriiig  mattOT  is 
escrcted  by  the  kidneyB.  Blood  may  escajie  fnnu  ttc  vpsstls  into  tie 
tubes  of  the  kidney,  the  corpuMlcs  may  gmiliiuilly  become  disin- 
tegrated, iiid  the  coIoD-Ting  matter  be  dissolved;  hiiriuiloijltilultiri' 
e-^agTilates  at  a  ttfiuperature  uf  about  200°,  while  iilhunu-n  is  pre- 
cipitated at  a  temperature  i  little  above  140°.  Iii  this  mauutT  these 
subfitances  may  he  distinguished. 

There  can  be  little  Jjubt  tbat  b(>th  the  cplouring  matter  of  the 
bile  and  of  the  urine  are  derived  from  that  o^f  the  blood-corpuscles, 
Tlic  precise  manner  in  wliicli  the  change  is  accomplished  bus  aut  yet 
been  demon  st  rat  (id,  but  it  is  nut  irapTohatilc  that  eareful  observations 
ii]ioii  the  urine  in  die-ease  woald  lead  to  a  S(iliitii)n  of  this  question. 
That  bile-acids  and  their  sails  Kery  pwcrfnl  s-Hlronte  of  Wood- 
corpuscles,  was  long  ago  proved  by  llUhnefield,  PJattner,  and  Simon; 
and  it  has  lattdy  been  shown  by  Kuhne  that,  by  the  actimn  of  the 
colouilew  biliary  adds  nr  their  silts  upon  the  blood-corpascics,  bile- 
colouring  matter  ia  produced-  The  bile-acida  themselves  are  not 
Converted  iiit-.!  the  colouring  matter,  aa  Freriehs  hcld^  for  tb«j  pass 
throngb  the  system  unchanged.  >'ow,  in  certiiiii  cases  where  these 
processes  are  der^iiged,  it  is  very  probable  that  the  bkn.«J-ci.>rrusi:Ii.-5 
are  disintegrated  in  abnormal  quantity,  and  rapidly  converted  into 
pigment,  whieh  escapes  la  the  iirmo.  The  comidioiited  IQUtU^ 
reactions  which  would  ensue  when  rarying  iiropOTCions  of  biliary 
acids,  hEem.utine,  and  oxygen,  ure  jirusettted  to  each  other  in  th* 
living  blood,  would  fully  account  for  the  different  characters  and 
tints  which  the  citlonring  matters  in  urine  ufisiimc  in  various  (aaes. 
Professor  Togel  alludes  to  a  case  in  which  the  colour  of  the  urine 
became  Tery  darlt  after  the  inhaJatioU  of  arseniuretteJ  hydrogen. 
Some  experiments  were  made  upon  a  Jog,  and  it  was  found  that  the 
dark  colour  was  due  to  the  disintegration  of  blood  -  corpiiseleg. 
Albumen  was  prcBcnt,  lint  no  blood -corpuscles  could  be  detected. 
A  similar  dieintegration  of  blood-corj)LiscleB  seems  to  ta.ke  place  in 
typhoid  fcTer^  and  ia  sererul  other  iliseases. 

ZI2.  Slack  Pigmeat. — Dr.  Marcct  describes  a  black  pigment 
which  waa  present  in  the  ujino  of  a  child.    After  the  addition  of  an 
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acid,  some  Hack  flocculi  were  depoaitei.  Profesaor  DiJk  gifea  a  case 
in  which  a  black  deposit  was  separated  from  the  urine  by  filtration. 
Other  esamplefi  are  recorded  by  Ur,  Ifughea.  Id  three  of  these  cases, 
ereasotc  Imd  bcea  taken  intcraally;  and  in  two,  tar  had  been  applied 
estemiillj-.  In  ona  case,  &  dense  blict  precipitate  was  thrown  down 
bj  heat  and  nitric  acidi  whiuli  was  examined  liy  Dr.  Odling,  who 
found  that,  hy  oxposuTe,  it  beoanie  converted  into  indigo  hlue.  He 
diawfi  attention  to  the  close  alliance  between  indigo  and  the  creasote 
series  of  compounds,  and  suggeata  that,  in  the  above  oases,  it  was 
deriTcd  from  the  tar  or  creasyti;.  (Quoted  in  Dr.  Golding  Bird's 
Torkj  hfth  edition,  edited,  bj  Dr.  BirketL) 

213,  Uric  Add  anct  Uratea.  are  present  in  certain  proportion  in 
ln;dthy  urine,  !but  in  disease  s.  large  increase  is  vcrj  freqacQtlj 
obserTed.  These  substances  form  urinary  depositB,  either  from 
oaistiag  in  t&o  krgc  a  proportiou  to  bts  dissohed  in  the  urino  when 
cold,  or,  as  is  probahly  the  case  in  the  majority  of  instances,  from 
the  development  of  aa  acid  in  the  iiiHce,  whieb  causes  them  ta  b* 
precipitated  from  their  solutioas.  The  microscopical  characters  of 
thefie  bodies  will  bo  considered  nader  the  head  of  urinary  deposits. 
la  many  acute  febrile  diseases,  the  propiirtitun  of  uric  acid  is  in- 
creased, and  the  period  of  resulntion  of  the  influraination  is  marked 
by  dimiiiiahed  frequency  of  the  pnlso  and  r(«piraticn,  by  afaU  in 
thfl  temperature,  by  free  perspiration,  iuid  by  a  very  abundant 
deposit  of  urates.  la  health,  frjm  5  to  8  grains  of  uric  acid  are 
eicreted  in  twenty-four  hours ;  but,  in  some  acute  diseases,  the  pro- 
portion may  aiDO\int  to  twenty  grains.  In  a  case  of  ferer,  Dr. 
Parkes  fouJid  that  17'28  grains  of  uric  acid  were  eKcretud  in  twenty- 
four  hours.  Dr.  Sansoiu  has  estimated  the  quantity  of  uric  acid  in 
1,000  grains  of  the  morning  urinn  in  health  and  sesera!  cases  of 
disease.    The  results  aiie  as  foliews : — 

OrslnB. 
Health -350 

Auiite  Gout -aSO 

Acute  RheuoiatisiD "802 

HiMirt  Disease 711 

l^rysipelos        .         ,         .         .         ■         p  '679 

PhoB.pliatic  Urine     .....  '140 

Chf^nic  Gout -ISO 

EiceuiTe  Debility '078 
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Urate  of  soda,  ia  verj  readily  caused  to  deposit  crystals  of  uric 
acid.  If  thD  amorphous  deposit  ba  merely  dissolBeJ  liy  warming 
the  urine,  the  uru,te  often  becomea  decompoEcd ;  ^nil,  as  the  solution 
cools,  crystals  nf  uric  acid  are  deposited.  lu  some  cases,  tiio  quan- 
tity of  oric  acid  held  in  solutioa  is  so  gre^t  that,  upon  the  addition 
of  a  drop  of  nitric  acid  to  the  urine,  an  abundant  amorphoaa  pre- 
cipitftt€,  exactly  resembling  albutuea,  is  fcimit;il.  Buch  a.  tirt-Tlpitate 
haa  many  times  Iheen  mistaken  for  albumen  (see  "AlbuminoTix 
Uritu''],  and,  even  if  eSamiued  under  the  microacOpe  iiniu-ediat*ly 
after  it  ia  formed,  its  nature  cannot  be  made  out ;  but  if  it  be 
oliowod  to  stand  for  some  time,  the  a-ranrphoua  particles  gradually 
increase  in  size,  and  aaBume  tliu  wcll-Jtcowu  crystallinu  form  ff  uric 
acid.  The  instances  in  which  I  have  met  with  urine  exhibiting 
these  characters  have  almost  all  been  tasea  of  livur-discase- 
Although  the  reaction  is  acid,  no  precipitate  takes  place  upon  the 
applitatioa  of  h-uat,  which  at  once  distinguishca  urine  of  this 
character  from  all)umiui)u,9  urine. 

Tie  presence  of  an  increased  quantity  of  uric  acid  m  the  urine 
shows  that  more  of  this  suli^tanee  or  its  salts  is  formed  in  the  blood 
than  in  health.  It  would  appear  that,  in  eonseqiience  of  certain 
conditiorig,  a  large  proportion  of  the  uric  acid  resulting  from  the 
disintegration  ff  albuminous  sulistances  is  not  farther  (JiiJised  and 
converted  into  urcji,  but  combines  with  atiimonia,  suda,  or  lime, 
formLng  urates  of  these  bases, 

In  gout,  the  priisencu  of  uric  acid  in  the  blrod  has  been  shown 
to  be  cflnstant  by  Dr,  Oairud,  who  considers  that  in  this  condition 
"the  tidnuys  lose,  to  some  eit«iit,  their  power  of  escretirtg  uric 
acid,"  although  they  eliminate  urea,  as  in  health.  ("  TJw  A'atur^ 
and  Tretifmeni  o/Oouf,'"  p.  Itj?.)  During  the  attack  there  ia  less  in 
the  urine  than  in  health ;  but,  ifier  it  is  over,  i  krge  (quantity  of 
uric  acid  and  urates  i^e  often  carried  off  from  the  system  in  the 
urinD. 

£14.  TTsatraent  of  OoMea  in  wlilch  tha  TJric  Acid  la  in 
Ekobhs. — In  cases  charactfirijjcd  by  a  tendency  tn  the  formation  of 
much  uric  acii,  the  principal  objects  to  be  attained  by  treatment 
are,  to  favour  the  further  osidatlon  of  the  uric  acid  formeiE,  and  to 
promote  its  solution  and  elimination  from,  the  blond  as  rapidly  as 
possible.    Good  air  and  modemte  excrciscj  irith  attcutioa  to  the 
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actiijn  of  the  skin,  ^rill  fulfil  tbc  first  oliject ;  and  tlio  solution  and 
eliminnliu-n  of  the  urates  will  be  encoiiragi^  by  giving  alkalies  in 
solution  in  n  couaidtralilc  qnintity  «f  water. 

The  aatisfactoTj  change  which,  io  chronic  gouty  and  rheumatic 
cases  froquently  ousiics  friiui  following  some  of  the  mu-ch  vaunteJ 
"systems,"  or  going  through  a  course  of  batliing  in  Germany  orelae- 
where,  obTiously  arises  from  the  increased  action  of  the  skin,  and 
the  impnuveuicnt  of  the  Jieilth  gcntmlly,  effeoted  by  the  exercise^ 
good  air,  simple  diet,  and  tenipt'raucti,  wiyely  enforced  in  the  estab- 
lishmenta  If  patients  could  he  induced  to  retire  to  a  pleasant  part 
of  the  country,  where  they  could  take  moderate  exLTciso  and  be  free 
from  mental  anxiety,  lueet  with  agreeable  society,  live  regularly, 
tiike  small  doses  of  alkalies,  and  snak  thenisclvos  for  an  hour  or  two 
a  Jay  in  ivanu  water  in  which  some  carhonite  of  soda  had  been 
dissolved,  they  would  receive  as  great  benefit  as  bj  travelling 
hundreds  of  miles  away,  and  at  much  less  trouble  and  espensc,  I 
am  conviQced  that  there  are  many  patients  who  would  prefer  to 
carry  out  such  a  sinipk  pUn,  rather  thii.a  submit  themselves  to  all 
the  useless  routine  and  ibsurd  fgrinalities  inTolfed  in  many  of  the 
professed  universal  systems,  such  ii5  hoiHctopathv,  hydropatly,  etc., 
ivHiich  cannot  hut  he  estremely  oliensive  to  their  common  aeiiBe,— 
while  they  are  claimed  as  COn^'ertS  aud  sup]>Ortera  of  doctrine?  which 
they  do  not  reilly  believe  iu.  There  are  many  who,  for  the  sake  of 
the  iJrantage  they  deriTe  from  the  regular  system  of  living,  air, 
exercise,  etc,  cxprt'ss  no  disbelief  in  doctrines  and  propositions 
which  thev  probahly  feel  to  he  absurd,  a.nd  which  a  little  reflection 
must  i)rovc  to  be  false. 

In  all  such  cases,  the  nature  of  the  derangement  of  the  pbyaio- 
logical  procesacs  should  be  carefulSy  considered  before  any  plan  of 
treatment  is  adopted.  We  must  ascertain  iu  what  points  the 
condition  difi'crs  from  a  healthy  state,  and  then  consider  how  the 
denuigod  actions  may  he  restored.  It  is  obviously  quite  useless  to 
attempt  to  relieve  the  iiati«nt  by  giving  drugs,  without  enforcing 
attention  to  all  the  circumstaneea  which  are  likely  to  improve  the 
health,  Neither  will  it  be  wise  to  attempt  to  treat  the  case  »s  if  the 
presence  of  the  uric  acid  deposit  were  the  most  important  Kymptnm, 
for  the  Tcaaous  I  referred  to  when  considering  the  subject  of 
diathesis. 
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215.  HippurU  Aold,  as  before  mentioBieil,  hewr  forms  a  i3epoeit.» 
lo  diubc-tic  urine,  it  is  aften  fumid  in  large  quantity,  and  seems  to 
take  the  place  oi  iiric  acid.  It  is  also  found  in  largo  quantity  in  the 
add  nrinc  of  feter  paticiUs  (Lchmann).  Thia  fuct  is  of  great  interest, 
when  considered  in  connexion  with  the  sugar-forming  fiijiotiun.  uf  the 
liyer,  and  the  siTjbciico  of  hippiiric  acid  iu  the  orgmiisni  in  certain 
eases  of  liver-disoase.  Kiihiip  has  shown  that  no  liippuric  aeiil  ciin 
be  detected  in  the  nrine  io  cases  of  jaiinrliee;  and  henzoiu  aclJ,  nJjich 
in  healtli  is  con  verted  into  hippurie  ticidj  {:sca.pos  liiichiiaged  inti*  the 
urine.  There  can,  therefore,  be  little  doubt  that  this  STibiStancB  ia 
formed  in  the  liver,  whether  hj  the  siction  of  gljcin  or  glyeiiohulic 
acid  on  lictjzoic  aciiJ,  i>r  some  other  substances,  has  nut  been 
determineci.  When  fehrib  urine  is  evaporated  over  the  water- biitl], 
crjBtala  of  bcnK(>ic  iieid  ufton  ftrm  on  the  sides  of  tho  liasiu.  I'liia 
arises,  from  decompositioD  of  the  lujipnric  acid. 

To  Lc hill ann's  statement,  that  bippurigocii  takes  tlicpiaee  of  uric 
acid  in  di atie tie  nrint,  there  art  many  ereeptions.  1  havcfoiiiKl  a  con- 
siderable proportion  (if  Uric  acid  in  the  tirttie  of  in  any  diabetic  j^ivtiente, 
nai  iE  several  there  was  an  iibiiudaiit  ilyposit  uf  uric  acid  crystale. 

aie.  Sztr&ctiTB  Matters. — The  extractiTe  mattoFS  present  in 
healthy  urine  have  been  previously  described;  and  I  ha-vt  mtntiimeiE 
that  Dr.  G,  0.  Kees  has  dificiivered  in  the  nrine,  in  certain  cases,  an 
eitractiTe  mutter  wliith  has  driiint'd  aivaj  fri-'iu  the  blood,  and  which 
IB  distiii^nishcd  "by  producing  an  abundant  ]irecipitate  with  tincture 
of  galls.  Now,  although  in  marij  cases  albumen  csists  in  the  gpnie 
specimens  of  urine,  this  blowl-e  a  tractive  soni-etimes  escapes  without 
albumen;  and  thus  the  eshaustiiin  and  emaciation,  in  some  ibscure 
cases  in  which  there  is  no  hwrnorrhage  or  escupe  of  albumen,  arc 
accounted  for.  The  method  of  testing  urine  supposed  to  contain  tbia 
ertiactive  matter  lias  been  described  (5  144),  The  coucluaioas  at 
which  Dr.  Reea  haa  arrived  are  aa  follows:— 

1.  That  whenever  iillninicn  was  present  ijl  quantity  in  the  arine, 
it  was  always  accompanied  by  the  extractives  of  the  blood  in  large 
proportion. 

2.  That  the  eases  in  which  the  extractives  of  the  blond  were  in  the 
urine  in  large  proportion,  were  generally  those  marked  by  debility. 

*  Dt-  WUliiLTn  ISiidil  in  certain  ppecJDiBiia  nf  nriitfr  ih  ^A^l^S  Of  i^ff\li  liAfi  Dbj^Srrcd  a 

floccnlBnt  pieeipiuti:,  fihlcb  vim  rotinil  ID  coDsieL  of  bsniolc  aali,  doDlitJeu  reuniting 
from  tilt  (leeompoaitloa  of  hlppuric  acid. 
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3.  That  cases  of  aaasarca  with  disease  of  tho  heart,  and  UKCWn- 
nected  with  alliumiauria,  also  showeil  the  eitractiyes  of  the  blood  to 
"be  uxcreted  by  the  urine  in  quantity. 

4.  That  cases  of  clilorutic  anEemi^  iind  hjsteriiL  gire  copiom 
prccipitiites. 

L>.  That  when,  in  BlhumiDiuia,  tlie  albtuoen  became  deficicDt  in 
the  uriat',  which  we  kncjir  uft*:!!  happens  in  advanced  caee^  the 
blood-eslractivcs  also  decrease  in  qnantity. 

6.  That,  in  cases  of  laiemia,  the  proportion  of  blood -eitractiyee 
flbserrtsil  in  the  urine  liiuiinisbed  as  the  cure  was  proceeding,  under 
the  use  of  fermginouB  tonics.  (Lettsomian  LectureB,  "Medical 
Oa3etk;"i5!il.) 

In  many  cases  where  the  urine  contains  an  abnormal  quantity  of 
water,  thts  propcrtioo  of  blood-extractiTes  h  -anusTiallj  great  In 
t'ases  of  kidney-disease,  the  relative  proportion  of  extractive  matter 
to  the  urea  is  very  much  greater  than  in,  healthy  iirine.  It  would 
seem  that  extractives  merely  filtered  from  the  blood  in  certain  cases, 
and  that  these  substa.aces  might  escape  inti>  the  urine  when  the 
structure  of  the  kiiiiii'y  was  impa^ired;  but  that,  for  the  sepajjitloii 
of  the  urea,  a  h«althy  conditiun  of  the  secreting  etrnctura  ie 
necessary. 

The  extractive  matters  are  not  capable  of  being  converted,  bj 
further  nxidation,  into  urea,  carbimic  acid,  or  aranionia;  and  mnst, 
therefore,  be  reijarded  lis  escreraentitious  substances.  Scherer 
C'  Wufsfmr/f  Va-hnirll,"  B  iii.,  Heft  11.^  p.  160.)  found  that  the  urea, 
salts,  drc,  in  the  urine  of  a  madman  who  took  no  food,  were  very 
luiioh  dimiulshtd;  ivlillo  tlic  cstrattive  iiia,ttera,  although  lees  than 
in  healthy  urine,  were  not  diminished  in  uearly  the  same  proportion 
HS  ihe  other  urinury  cuustitueat^. 

We  know  nothing  of  the  circumstances  under  which  the  estractive 
inatterg  miy  be  formed  iti  grC-'ittr  q^lliiUtity  than  in  health,  noff  the 
effects  vMch  would  result  from  their  accumulation  in  the  blood. 

S17.  Oeneral  KemEirkB  on  tli-e  l£icreB.B.a  at  tlie  OrB&ntc 
Conatituents  of  Urine. — I'hu  cixcumftunces  under  ivhicb  these  con- 
stituents are  eicreted  in  increased  quantity  have  been  already 
COEeidered,  and  1  propose  now  to  direct  attt;ntion  to  a  few  analysca 
«f  the  mine  in  cases  of  disease  in  which  this  character  is  observed. 
In  almost  all  forms  of  feverj  in  internal  inflammations,  in  acute 
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rhemnatism,  in  many  skin-discasftg,  and  in  all  conditi&nfi  in  wbicli 
there  is  incrt'aaed  action  uf  the  muscular  syatem,  the  solids  are  con- 
siderably nhavs  the  loalthy  statidard;  hut  the  various  constitiionts  du 
not  suffer  augraL;nta.tloQ  in  an  equitl  degret".  In  the  conditions  just 
referred  to,  the  incruaso  prineipiilly  affects  the  orgiinic  matters. 
Sometimea  all  tlie  ordinarj  constitiienta  of  the  urine  are  excreted  in 
increased  pruportioD,  Dr.  huhjanaa.  ["  Arcliie  des  Verdiin  fur  <jem, 
Arb.  nvr  Fttrdentitij  (hr  KJiMcratA."  JfcilkutiiJc.  Eater  Bdiid,  iS*t'(c 
521),  hag  shown  that  tnimersioE.  in  the  sitzhath,  a,t  a  temperature  of 
48°'  ki  60'  Fahr.t  fur  a  ^uart^r  of  an  hour,  causes  in  increase  in  the 
quantity  of  urine,  uot  only  of  the  Wiiter,  but  nJso  of  the  solid  matter. 
The  uiic  acid,  the  nrva.,  and  the  fixed  salts,  were  conaideniblj 
increased.  These  rrauUs  were  obtained  by  estimating  tlio  cons  titut'Ets 
io  urine  pa^seil  during  sis  hours  on  certain  m<>rni[igR  when  a.  Imth 
was  t-alcfu.  and  tipon  othars  when  the  obseiser  did  not  bathe. 

The  lueaR  of  eight  analyses  of  tic  urino  passed  during  six  houjs 
is  as  follows; — 


TTater 
Solida 

Urea 
Uric  Acids 

Fixed  S^lta 

Volatile  Sidia  nnd  Extractive 
Chloiida  of  Sodium  . 


MotningB  on 

Mornings  on 

tclilcli  ThabO-tLi 

whlcli  tlie  liuth 

w&s  tokiiiL 

wa.'  nijt  mScn, 

443'4J-1  grama 

2n3'-lJJG  jjrnnis. 

19-4-(l3      „ 

11-459      „ 

Kl-3!ie      „ 

?-mo    „ 

0'I3(I      „ 

(!■  1 118      „ 

ti-Ba-2     „ 

4'It21      „ 

I'BS         „ 

2-43 

5-814      „ 

4-319      „ 

S18.  Vrina  in  Ski*  Diapa-aeH. — Til  the  following  analyses  of 
urine  in  cases  of  s'kin  disease,  the  solid  matter  is  increased  ;  and  it 
will  be  noticed,  that  the  proportion  of  fixed  salts  to  the  organic 
matters  is  ^pater  than  in  health.  In  Jfo.  4,  the  quantity  of  the 
(sitractive  matter  exceeds  that  of  the  urea. 

Aiialnait  S. — Urine  from  u  case  of  eczema,  with  crusts  OTer  tlie 
whole  body:  specifie  gravity,  1,025. 

Analijfie  4.- — From  the  same  patient  on  the  following  day. 

Aniilym  5. — From  a  case  of  eczema,  in  a  boy,  aged  18  :  specific 
gra-ritj,  1,033  ;  acid,  pale  colour.     Contains  much  uric  acid. 

Aitnhjns  6. — From  a  case  of  ichthyosis,  in  a  girl,  aged  16  ;  acid ; 
specific  gravity,  1,032. 
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aw.  Tlrluft  ia  Chfrrea,-  In  tho  sftcond  aoricB  of  nnaly^s  of  the 
urine  in  choryii.,  the  principa.!  points  to  lie  noticed  are  the  large 
amount  of  solid  matter,  the  increiLse  being  caused  priaiiipally  by  the 
organic  tuatters.  In  Analysis  11,  the  proportion  of  sulphateg  is 
seen  to  he  increased.  This  increase  of  sulphuria  a.cid  is  alwo-js 
tibserred  io  cases  wlicre  the  urra  is  increased. 

Anali/siiT.'-Fnima  girl,  aged  10,  recovering — ifter  having  been 
ill  fur  aiivcral  weeks,  Tlie  urine  euntaiued  i.  great  number  of 
Cayenne  pepper  crystals  of  uric  acid. 

Aiialij;ih  8.— From  a  girl,,  aged  12:  specific  gravity,  1,033;  no 
albumen  ;  muck  deposit  uf  urates. 

Aaul'jiii  11. — Frtim  a.  girl,  a,ged  14:  epecific  gravity,  1,0M; 
acid ;  turbid,  from  tlii:  presence  of  urates.  Uric  acid  deposited  in 
the  ariiie='4e  per  1,00(1  purts- 

Aiiuli/sis  lu, — From  a  girl:  specific  gravity,  1,D30;  acid;  pale 
in  coluiif. 

Annlydit  11. — From  a  hoy,  ahout  10  years  of  age. 

Ai'iili/gif  12. — Frura  a.  buy,  aged  14:  acid;  specific  gravity, 
1,0342. 
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CHAPTER    X. 


Urine  in  Disease — Excess  or  Deficiency  of  the  Inorganic  Con- 
ittluints  present  in  Health — Urine  in  I'neumc/nia — Chlonde 
q/  Sodium:  iU  Diminutmi  in  Acule  Iiijiaininatioit — Urine 
in  Elephantiaiis  Grrecorum — Excess  of  Sitlj)Jia  ti:s — Increase 
in  C''iS6s  of  CJicrea,  Ilhefanatic  F&vr,  i^'i; — -Injiuence  of 
Itfmeilies — Excess  and  Defii-ienci/  of  Alkaline  P?wsphatea — 
Increased  Serreiinn  of  Alkaline  Phosphates  hi  htfiannnation 
of  the  BrainX?) — Dr.  Btnr.e  Junes'  Ohsfrvalinns — Anahjses — 
The  Aulhor'a  Obnmvalirtm  rjn  the  Phv'Sphciirs — Paralysis  p/' 
the  Insane — Acvie  Arania  with  Parori/sms — Chronic  Inflant- 
malion  of  tJie  Brain — F.pilepsif — Deliritmi  Tremttis  awl 
Puerperal  Munia — Phosphaks  in  HiaUh'j  Uri/n — Vitri'itinn 
in  the  Quantity — Ihrthj  Pftnsphates—dicri'ase  in  (he  Urine 
of  Cases  of  Mollities  Ossium — Amili/ses — Excess  of,  as 
dittingnished fi'om  mere  D^osds  if,  Karthy  Phosphates. 

EicESB  OR  DEMcrascy  op  the  Iwohoabic  CoKBrtrnENTB. 

Im  disease,  the  inorgmic  salts  vary  greatly  in  quantitj.  Sfme- 
tdmca  the  Ealioc  constituents  are  very  doliciiint.  Ici  cases  -gf  diabetes, 
Bometimcs,  tTiere  are  onlj  traces  of  fixed  salts.  This  deficiencj-  may 
depend  upou  the  aahiie  of  the  fgod,  t>r  it  may  bo  due  to  iimfirvialion 
of  adiminishGd  proportion  of  some  of  thu  salts  m  X\k  orgaiiism.  The 
sulphates,  and  tlic  phosphates  in  port,  being  f^irmed  in  the  body,  will 
Tary  under  many  circumstances. 

Ilk  some  cunditiona  *)i  the  system,  wlion  much  diisint^graticn  of 
tissue  or  rtid  blood  corpusclca  takes  place,  a  greater  quantity  cl 
gulpbqc  and  pliDEphorus  Is  oxidised,  nnd  th^  COrfefiJMtiding  iLcids  are 
formed  ia  unusually  lar^e  proportion,  and  excreted  in  thu  urine. 

I  3 
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In  certaifl  iiifliimmatory  conditions  of  tb-o  sjftfm,  it  wotild  appear 
that  Ihc  i^liloridc  ot  aodiuui,  Iji^injj  rwjuJrpd  in  considerable  quantity 
at  the  seut  uf  tlic  infi.aiuiiiut^ry  change,  is  pxcTeiit<id  icjia  parsing  off 
from  tliu  system  in  the  nriiiL'.  In  disease  of  the  hiciucy,  it  la 
ilU|j(>rtii-n.t  to  notice  if  tie  propi"irtti>H  of  the  salillC  constituents  tu  the 
organic  matter  ia  vnrj?  Eiiich  increased.  In  some  states  of  renal 
diwasft,  in  ■whicli  the  ewrcting  itniotiue  of  the  kiJaey  is  eo  niucl) 
imijaircd  tbat  the  separation  of  urea  ami  organic  niatter  is  interfered 
ivitli.  a  prupuriion  of  saliiio  matter,  tunsiJeriblj  liiTgcr  than  that 
Trhith  IB  present  in  tlie  urine  in  Ticalth,  escupca. 

230.  Urine  in  tnBTunonia.  CliloridB  of  Sodium.- — The  fluc- 
tuations ohserveil  in  the  quantity  of  uomiiiuu  salt  escreted  in  the 
mine  arc  very  greut  even  in  bcaltli,  Ibe  circnmBtancea  wbich  affect 
the  pro|iurtii>u  of  chluride  of  sodium  are  very  numerous,  and  these 
are  gri'i^tly  intrtased  in  disease,  Jt  mas  found  by  Hedtenbieijhori 
many  jnj^rs  sitice,  that  in  pneumonia  the  quantity  of  cliJoride  in  the 
iiriau  gra^duullj  decreased  as  the  inflaiuiuation  adyanced;  sind  thai 
in  many  instances,  wbuii  tbo  lung  became  liepitissid,  not  i  tract 
CDuld  lie  dett-cted  in  the  qrinc.  Home  years  agi>,  I  determined 
quantitatively  the  amount  of  chluride  in  the  urine  from  day  to  daj 
in  several  cases  of  acute  pufunicnia.  {"Med.  Chir.  jyana.,''  Vol 
XXXV.)  Tile  fulldwiug  case  illustrates,  very  well  the  changes  whict 
occur  ill  tlic  urine  in  lliis  afltetioL. 

The  y>a.lient  was  a  plasterer,  aged  34,  anil  was  under  the  core  o; 
Dr.  liudd,  in  Jving's  College  Hospital.  On  the  third  day  of  thi 
disease,  there  was  dulneas  tmo  inches  below  the  left  mamma  in  front 
and  behind  t)ver  tlie  spaonj  below  tlie  epine  of  the  scapula.  Bronchia 
breathing  and  bronchophony  irere  audible  over  the  lower  angle  o 
tiie  Bciipula.  Ejpeetoriitiun  viscid,  frothy,  and  slightly  rusty.  Polsi 
i.41,  small  and  weak.     jKeiipiration  62, 

On  the  fourth  day  of  tbe  disease,  bronchial  breathing  ani 
ijruin;hi.i])liony  wi.Te  more  distinct.  I'lilse  116.  Respirations  2t 
lie  Tva-s  treiited  ndth  small  doses  of  antimonial  itinej  and  was  place 
upon  milk  diet  and  beef-tea.  Turpentine  stupes  w«re  applied  to  th 
cheit.  He  progressed  favourably;  wua  convalescent  within  tbre 
veiiki,  after  the  eaniuiuncenient  uf  the  attack,  and  iras  dischar-jjed  «*! 
in  little  more  than  four  woeka 
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Anithjith  13.  Fouftk  ihnj  of  the  disease.  Urine  high  wlonrei; 
aciiii  specific  ^yitj,  1,017;  coataiiied  u  little  alliumen. 

AniiJijsii  l^.  F'ifth  dii'j.  Acid;  specitic  gravitT,  1,013;  natural 
cuIouT. 

An'ihjuis  15.  Satli  ihnj.  Acid;  specific  gravity,  1,016;  pale; 
still  contaitieiJ  a.  trice  of  albumen. 

Attiilnsit  16.  Tenth  daij.  Add;  Bpocific  gravity,  1,022;  no 
albiimt'Q. 

AiiiilijJh  17.  Tu:enlij-!i'?coiiil  /Ini/.  Auid;  apeoific  gravity,  IjOlG; 
pale;  no  ulbumco. 
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The  lieereaae  of  the  fi.Keil  salts  ^sns'Tully,  during  the  stage  of 
hepatiaation  la  remarkilfle.  Tim  la.'it  iiiuljsiB  of  the  urine,  when  tke 
Iiatiient  wiis  well,  shows  the  lioiilthy  priiportion.  In  Vul.  XXXV.  of 
the  ■"  Mcdicn  Uhiran/iait  Tnuisatitwns"  will  be  foimJ  sevora.!  other 
tases  showing  siiLular  rcsuIU.  Jn  Kcime  of  the  c.lsps,  it  was  Fho\ra 
that,  aJthough  there  wa^  not  a  trate  i>f  ehl'iridu  in  the  urine,  and  the 
bliwd  contained  less  than  its  imrind  proportion,  the  j^'H/t  iien  mn/ 
rieh  ii<  fhloride  ••/  ^oiii-unt,  In  one  case,  the  proijortiijn  sinouated  to 
Upwards  of  18  grains  in  100  of  the  sulid  matter  of  the  sputum.  In 
a  fatal  case,  mUch  chloride  was  found  in  the  prnducte  effused  into 
the  air-colls  of  tlie  Inng.  In  must  exudations,  and  in  groning  tissues, 
there  is  &  cousidcnible  amount  of  cLlarido  of  so>iimji.  In  acute 
inflaniniations  generally,  the  proportion  of  chloride  in  the  urino 
greJaally  diminishes  until  the  disease  is  at  its  height.   "Wlien  rcsolu- 
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tJon  occurs,  the  chloride  reappears,  and  gradually  increases  aa  con- 
valescence advances,  until  it  attains  its  nonnal  .standard.  Tht 
anioaDt  «f  chloride  in  tho  oiine  is  much  intiuenccd  by  the  nutare  oj 
the  fo«i,  and  by  the  quantity  of  fluid  taken,  as  I  remarked  whei 
treating  of  th«  chloride  in  bciilthj  urine ;  but  the  Ksalts  ahovs 
(leacriht'd  cannot  be  explaineil  iu  thisniauner;  for,  although,  patients 
take  loss  fgod  when  thej  are  HI,  and  therefore  less  salt,  tllfi  S9jae 
results  are  observed  if  salt  be  given  to  them.  Moreover,  the  dia- 
RppeamiiM  is-  grmlu^i,  lyiJ  ti-i  reappearainK  ia  marked  by  »  change 
in  the  syiupEwus  of  the  disease,  alth()U[;h  the  food  has  remained  the 
enfnv  during  the  whole  period  of  the  illiie&s. 

Therti  can  be  little  doubt  that,  in  these  cases,  the  chloride  ia 
gradually  aoparated  trom  the  blood  in  undue  proportion  at  the  ■paint 
trhcre  the  iittkmuutory  changes  arc  taking  place ;  and  thut,  instead 
of  [«is.-ii  11,!^  (hriiui;h  the  organism  as  it  does  in  health,  it  accumulateB 
at  this  ]niinl  until  a  certiiin  stage  of  the  m-orbid  process-  is  passed, 
whi-ii  the  l^dls,  which  have  \>^zi  growing  and  mtdtiplying  so  fast,  die 
and  liticouic  Jisiateyrated  and  dissi^lved,  the  products  thus  formed 
Willi  the  chloride  of  sodium  being  rcabsorhed  into  the  blood,  and 
uft.iTwimls  ultiTcd  and  at  leugth  escreted  by  the  ordinary  channels 
The  prei'iHi!  iilliw  wliieh  the  salt  plays  ia  these  processes  is  not  under- 
atjoii  ;  hut  eiTtiiiuly,  in  all  the  specimens  of  inflammatory  lymph 
that  1  hiiVL-"  (■.lamiiii-d,  I  havu  always  found  common  salt  present  in 
liirco  ([luiiitity.  In  many  cases  of  bronchitis,  acute  rheumatiam, 
idunrisy,  iiii  sttme  east's  of  skin- disease,  aad  in  some  other  instances 
in  which  its  absence  would  appear  to  be  merely  an  accidental  circuni- 
Btance,  no  salt  can  be  detwted  in  the  urine.  Wa  cannot,  therefore, 
regard  this  dimini^hetl  pn^'ortion  or  absence  of  chloride  in  the  ojiuc 
as  a  jxjint  of  any  value  in  the  diagnosis  of  pneumonia,  although  it 
must  be  lexjked  iipiin  lis  a  fact  of  great  interest  with  Klfci^nce  to  the 
morbid  changes  which  are  taking  place  at  the  time.  The  condu- 
aoHS  tc  which  I  aniT^d,  after  examining  the  urine,  blood,  sputum, 
and  inBammatory  products,  in  scTcial  cases  of  pnetunonia,  are  u 
follows ; — 

1.  That  in  pneimionia  there  is  a  total  atuence  of  chloride  of 
sodtiun  from  the  urine  at  or  about  the  period  of  hepatisatiAD  ei 
the  lung. 

2.  That,  sonn  after  resolution  of  the  inflammation,  the  chlo-ride  if 
again  present  in  the  urine,  and  often  in  considerable  quantity. 
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3.  That,  afc  tliia  period  (resolution),  the  serum  of  the  blooi  is 
found  to  contain  a  greater  a-iiiount  of  ehloriilri  tlian  in  lieaith. 

4.  That  the  preSRnce  of  cUoride  of  sodium  in  tlie  urine  may  be 
taken  as  evidence  of  the  esistcaco  of  a  groiter  quantity  of  the  salt 
ID  the  blood  than  is  TCquired  f&r  the  wants  -of  the  ajsteni  generally, 
or,  at  least,  of  an  amount  suiBcient  for  that  purpose ;  and  that  the 
abaenee  of  the  salt  from  the  urine  indicates  tint  tlic  circula-ting  Bnid 
contains  lees  than  the  normal  ■quantity. 

5.  That  the  sputti  in  pneumonia  contain  &  greater  tiuaiitity  of 
fixed  chloride  than  healthy  pulmonary  mucus,  if  there  be  uot  much 
less  tban  a  aormal  amount  in  the  blood,  although  there  be  a  com- 
plete absence  of  the  salt  from  the  urine.  In  all  cases,  however,  there 
is  found  in  the  qmta  a  quantity  many  times  grciiter  tban  exists  in 
an  equal  amount  of  blood  at  the  game  period  of  the  diaea.se.  The 
absolute  amount  pteseiit  is  subject  to  ■venation,  at  diffcront  peiioJs 
of  the  disease,  and  in  Hiiffcrcnt  cases, 

6.  Tliat,  in  one  aiae  which  WiLS  fatal,  the  proporticn  of  chioride 
present  in  the  sputum  underwent  a,  decrease,  while  the  amount  of 
solid  matter,  and  especially  the  extractive  mattorg,  increaeeil  in 
quantity.  At  the  same  time,  the  sputum  became  acid  ;  a.nd  in  the 
matters  expeetorated  within  the  last  ftw  hiy-ars  of  the  patient's  life, 
a  large  quantity  of  gnipe-sugar  was  found  ;  but,  in  that  ohtaineil  on 
the  day  previous  to  his  death,  nunc  cfiuld  he  detected. 

7.  The  absence  of  chloride  of  sodium  tnai  the  urine  during  the 
stage  of  hepatiaoti'ou  seems  to  depend  upon  a  determination  of  this 
salt  to  the  inflamed  lung ;  a,nd,  when  resolution  occUTe,  this  force  of 
attraction  ceases,  and  whatever  salt  has  Iwen  retained  ia  the  lung  is 
reabsorbed,  and  appears  in  bha  urine  as  usual. 

SSI,  On  tlie  effsats  of  Siiixctlca  ouil  SudojL&Qs  in  certain 
Aoute  InflammatloiiB.— The  increased  secretion  of  urine,  the  profuse 
sweating,  often  accompanied  with  incieast^d  action  of  the  howela, 
which  mark  the  occurrence  of  resolution  of  the  inflammation  or  the 
death  of  the  cells  ontciing  largely  into  the  formBtioji  of  the  Jymph, 
are  undoubtedly  encouraged  by  giving  acetates,  citrates,  carhcinates, 
and  some  other  salta.  Indeed,  it  is  almost  certain  that,  ia  many 
cases,  these  critical  dischaigea  take  place  at  an  earlier  period  in 
consequence  of  the  aetion  of  the  remedies.  If  profuse  sweating  and 
diuresis  can  be  brought  about  quickly,  it  b  even  a  question  if  the 
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(lisaisc  may  not  sometimes  Tie  cut  short  How  can  t!ii'  acticm  of  tliis 
class  of  TCoiedies  b-e  expluined  'I  There  can  be  no  doubt  that,  hj  && 
incrcaM^d  action  of  the  excreting  organs,  aianj  substances  wlich 
woqii  have  been  absorbed  bj  tlie  glowing  eeHs  «re  eliminated,  but 
it  is  prubablo  that  the  salts  given  in  these  cases  act  fiTouxably  in 
anatitr  and  not  Icsa  important  iiiiinoor.  C'bloride  of  sodium  seems 
iibaolutely  necessary  to  the  growth  of  tlie  infliimmatury  products, 
while  the  salts  given  as  raedicineg  qscrt  an  iinfivourable  infiutnce, 
lad,  the  latter  being  in  the  Hood  In.  considtmble  quantity,  would 
be  poured  out  at  tic  seat  of  iiitiiLtiiEiation,  and  take  the  place  of  the 
chloride  of  sodium,  driving  out  the  latter.  Under  tbese  cunilitioniB 
the  dills  soon  oenBe  to  multiply,  dii',  and  imder^fo  disintegration,  the 
proiticts  being  absorbed  ojid  afterwards  excr-etcJ. 

223,  Urme  in  EleptantiaBia  GKBoorum.^Anilyais  18  ropre- 
Bents  the  cQQipiisitioa  of  tlin.'  uriae  in  an  eitiCuie  case  of  d^hantiiiiiu 
Grmcorniit,  occurring  in  a  boy  about  twulve  years  of  age,  who  was  in 
the  hi>spititl  some  jcars  ago,  qniler  ])r.  Todd.  Tin;  oUiaciition  WSS 
extreme,  and  there  were  a  great  number  of  lajge  uieeratcd  tubercles 
all  over  the  body,  whioli  discharged  freely.  The  abaence  of  the 
lAiloridc  may,  perhaps,  be  aceounted  for  "by  the  presence  of  exuda- 
tion and  cell  development  at  the  basus  of  thi!ge  numerous  ulcers, 
The  urine  was  acid  ;  specific  gro^vity  1,020. 

Atudi/sU  18. 
WiJter.         ....         aeo-o 

Snlid  rast    r      .  .  40-»  lOO-flO 

Fi.Wii^"":3   ....  -51  11-27 

The  ash  '"    listed  of  sulphates  and  pbcsphatea,  with  a  mere  traa 
of  ehior'tde. 

Anatifiis  19. 

Another  epc^imcD   tibout  two  months  after  ttc  last..    SpeeiJi 
gravity,  1,014;  acid. 

Wnler 

Salid  m^ttt^r   . 

UfBft 

EsltactivBH 

Uric  acid    . 


9S51 

34 -fl 

100  OH 

13-97 

40-02 

16-OQ 

46-iJl 

■31 

■6B 

4*07 

11-66 

■49 

1-4  D 

■423 

1-20 

I-3H9 

3-98 

not  a 

.  i/vce, 
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AlkaJLn?  aaltl 

Earthy  witB 
Salpliiirif  iidd 
Fhosphnrip  add 
Cnloridt  c-f  todium        ,  ,  , 

J3S3,  Urine  in  HyEterical  Coiaa.— It  is  ditRcult  to  account  foi 
the  alwence  of  thu  chlurido  in  tUe  following  aunlysis.  Tlie  urine  was 
gbtaineJ  frtuE  a  woman,  aged  131,  anflering  from  liystwiciil  coma. 
Aboat  elcTen  ounces  were  lirawn  ufTliy  a,  cathcttT.  Tlie  [.laticnt  was 
quiet;  skin  cool ;  tongiio  eovorfJ  with  a  thick  i^ljiite  fur;  \mW.  135; 
respiration  IS;  sensation  very  umcli  iinpa-ired.  The  patient  did  not 
notice  a  very  severe  pioeh  with  the  nails. 


An'ilysk  20. 

Waltr 

J 

, 

9-21-41 

Solid  matter  . 

, 

_ 

7ll-.i!i 

100-00 

Um  acid    . 

, 

■hi 

-72 

Urea  lixtiattlvts, 

&iC 

. 

er-70 

ac-is 

Filed  Bjdts 

. 

i0-:)-2 

i;m3 

The  salts  contained  sulphates  and  phoEphateSj  hut  not  a  Wace  uj 
chhride  "waa  present. 

234.  ExoesH  of  SulpliateB:  Action  of  Linuor  PotaawB,— 
1  havi'  alruaJy  obsi^rvod  tliiit  the  proportion  of  Bul]iliates  iiaijall_v 
Taries  uMordijig  to  the  urea;  and  it  follows  tlmt,  in  diseases  tharac- 
terisal  by  a  considerahlu  disintegratiun  of  muscular  tissue,  we  sliaJI 
find  an  unusual  amoiitit  of  milphate  in  tliu  uriui:.  In  oltitna,  th,v 
increase  of  the  sulphates  and  urea  is  often  very  considerable ;  Iciit 
there  are  conditions  in  ivliicli  the  inort'asy  of  the  Eulpliates  docs  not 
appear  to  be  associated,  with  the  formatii.in  of  urea  to  a  torrespond- 
ingly  large  amount.  An.  increase  in  the  (jUmtity  of  sulphate  ih  the 
urine,  in  caies  of  rlmimatic  fcTer,  is  noticed  in  some  of  Dr.  licncK 
Jones'  anj-lyaeg.  In  one  case,  on  the  fifth  diij,  the  urine  hod  n  spe- 
cific grurity  of  1,026,  ajid  yielded  W&d  grains  of  eulphat*  ofharytiL 

Dr.  Parkes  has  shown,  by  some  very  careful  e!i|>tirimpnts  on  four 
cases,  that  in  rheumatic  fever  the  Bulpliuric  ucid  is  grcatlj  incrciised. 
In  one  ease,  52i  grains  of  aulphuriu  oeid  and  fljt  grains  uf  unosidiseil 
sulphur  were  excreted  in  twenij-four  hours.  The  urea  waa  not 
increased  in  the  same  degree.    This  increase  of  sulphate  is  notch- 

I  S 
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BUFViiil  III  tyjiliiilil  favor  Milt  scsT^atina.  It  doMJMi,  thravfore,  depend 
tiiiHoly  nil  liuirnniii''  nf  Lciiijjcniture.  Dr.  Parkee  sogjests  that  in  the 
LliMiLi  ill  Hiiiilii  I'lu'iiiiiiLlisiii.  thcro  maj  exist  a.  material  richtT  in 
iii||iliiii'  lliuii  ulliiiini^iii  PutEish  iscTcascs  the  icndeiicy 'uf  this  sab- 
«Milii:it  til  ilinlitliijjriilr:  iiiiil  UotiMj  whenever  liqaor  potas&ae  isjpTen, 
lliu  iii'ii|i«i't.li'ii  i>l  huIi'IiuWk  in  the  urine  is  augmented. 


VllllHI) 

iiLiiixilmitilii 

Cnnilltlon  In                   Elftcl  proJnr*a  by  L!nnot 
lltieinunm-  Fci-tr.           ^    Poliasm  hi  Israi:  aojes. 

bolitli 

lin'n'HSi'J. 

Still  more  incrciMed. 

(irivntilil 

Slighlly  intreascd. 
Slighlly  increaitfd. 

I'lll-'liliu 

III  niii»ideiable  (juanCicy 

I'iuiiiiijhnl 

ProlraliLy  incriased. 
L'mitf«ted. 

boll'linl'lv  Ih'itI 

liri'atlj  iiicreaac-d 

SiiLt  mate  incnaatd.* 

Ill  iiiiiiiy  I'lisi's  of  skia  disease,  1  hare  foand  the  relative  pro- 
imi'l'Mi  t>l  t\w  «ul|ihatcs  tc  be  cutisidcraUy  aagmi^ateii.  Ibis  is  nell 
illiihti'iiii'tl  ill  Analysis  fi  (p.  1G1>},  which  gives  the  composition  of  the 
iiitiiu  iif  w  buy  suHuriftg  from  M/.tma. 

8flB, — BxQBBS  anil  Deficieucj'  of  AUcbIIhq  Pliaaplia.tea. — Mucli 
)iika  uli'iMuly  Ijccn  sjiJ  ujwei  the  ■quantity  ami  origin  of  the  alkaTine 
|iliiiji]ibHti?  in  the  urine;  iind  1  have  brought  forward  evidence  to 
mIiow  ihfit  the  greater  jiiirt  uf  the  jiliosphoric  acid  elimioatcd,  is 
(iiirried  into  the  rrniiiiisni  in  the  foud.  A  certain  proportion,  how- 
t'TCT,  there  can  bi;  littlt  doribt,  is  fcrnicd  in  the  body  bj  the  oxidation 
dflhi'  phosphorus  of  alluminoua  tL-stures  (nervous  tissue?).  Indis- 
iiuscs  generaJly,  tho  iiltt-TLi-tiuiis  which  have  been  obsczred  in  the 
HUsintitj  fjf  iikosjihate  rcuioved  in  tho  urine  ia  to  be  attributed,  to 
NouiQ  txttnt,  tu  tlic  iilt;.'rt>d  diet  of  the  patient.  It  is  rea3<inable  to 
(iuppose  thar,  in  some  conditions  of  the  sjstsm  in  which  a  more  than 
usuid  disinlcgratiun  of  tissiits  rich  in  phosphoroas  tiikes  place,  more 
phosphorit  add  is  formed  in  the  organism  than  in  health.  This 
esoesa  sliould  be  fuund  in  the  urino  in  the  form  of  alkaline  phos- 
phate, and  the  amount  ought  to  correspond  to  the  activity  of  the 
ehanyc'9  tnking  place.  Cy  asicertaining  the  proportion,  weshonld  be 
able  to  furm  an  estimate  of  the  quantity  of  phosphorua  oxidised — 
and  thorefore  of  the  nerTe-tissuo  disintegrated — of  which  it  was  a 
compoiitat  part.    The  really  dilHuiilt  part  of  the  inquiry  ia  to  asoer- 

•  ThoiDfluHnceof  liijuor  pouuas  OH  lUe  nrinE  In  rLoumBflC  fesBT.     ("' Jjftf.-CMr. 
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(ajn  how  much  of  the  total  proportion  of  phosphate  present  is  deriTeil 
from  the  food,  and  how  much  is  actually  formed  in  the  oiganism. 
The  Bulphuric  acid  is  almost  entirely  produced  in  the  hody;  and 
there  ia  not,  therefore,  tie  aame  dlifficultj  in  eatiuiating  the  amount 
of  snlphur  oxidised,  as  ihete  is  in  the  caso  of  the  phosphnnis. 

Of  late,  the  importance  of  this  suhject  has  been  much  increaaed 
by  attempts  to  advance  the  experimental  results  alrewily  obtained  in 
fsToiiT  of  the  hyiiotheais,  tha.t  the  iimount  of  phosphate  excreted  in 
the  urine  is  to  be  regarded  as  an  index  of  the  activity  of  the  nerviius 
^Bteni,  Those  who  lii.hi>ur  to  prove  that  all  the  changes  in  the  body 
are  the  direct  result  of  certain  chemical  decompositions,  have  not 
hesitated  to  bring  forward  these  results  in  favour  cf  tlicir  theory. 
It  Eeenis  by  some  to  have  been  regarded  as  a  settled  point,  that  the 
qoantity  of  phosphate  in  the  urine  varies  a'MOfding  to  the  omoTint 
of  neiTOUS  tisane  disintegrated;  and  it  has  been  assumed  that  the 
qnantity  of  work  done  by  the  brAin  is  in  direct  proportion  to  th-o 
activity  of  the  chemical  changes  g-oing  on  In  the  nervous  tiasa^^ 
This  question  ia  ofbviuiisly  a  luost  important  one,  and  much  more  is 
involved  in  it  than  at  first  appears.  H  propose,  therefore,  to  esamine 
some  of  the  most  important  facts  which  have  been  ascertained;  and 
I  think  I  shall  be  able  to  prove  tliat,  in  this  matter,  speculation  baa, 
to  some  extent,  taken  the  pkce  of  reiLsoning  founded  upon  facta  and 
experimental  o-hEcrvatione. 

SS6.  J>c,  Bence  Jonas'  OfeBsrvations  an  ths  Alkaline  Pbos- 
phfttM.— Ur.  Bonce  Jones,  as  is  well  known,  has  written  several 
iaii»ortant  papere  upon  thia  eubject.  The  generjl  conclusions  to 
which  he  has  arrived  are  the  fellow  ing  :— 

"In  deliri.um  tremens,  and  in  other  delirium,  a  remarkable  in- 
creaso  in  the  amount  of  sulphates  in  tlio  urinu  was  frequuntly  ob- 
served ;  and  the  total  jiliosj}kaUf  'WC  i"  tlie  $iWu;  i^iiini  wc<<sionci/lt/ 
remnrhiihlij  iliminiilu-il, 

"In  acute  inflamoia.tory(lJ5eascsof  the  n&rvous  structiirt a,  during 
the  moat  felirile  symptoms,  an  increase  was  observed  in  the  amount 
of  sulphates  in  the  urine;  and  the  totaJ  amount  of  e'lHky  and  id/tti- 
line  j'kosjikutes  ia  tJtese ilisimea  appmrfd  to  be  increased  iu  tJiemmf 
proportion  m  the mlphaUt  mere  inareoied.  {"Phil.  7'fiiiis,,"  1S50, 
p.  66.) 

"In  fractures,  of  the  Ekull,  the  phosphatic  salts  incrcnso  only 
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when  any  inflammatory  action  occurs  in  tic  brain;  and  in  ^-cute 
jihffrdlia,  an  t'xaeadm-  iucreuse  tith:e  jilaae.  In  ddiriiim  trrnutrts, 
ifit'ie  is  a  murki-ii  di'Jidenjry  of  iihoajihatei,  milc&E  tbuj aj*  introiiuced 
i^tL  tlio  ingcsta;  aa  excess  is,  ^onQTcr,  met  with  m  Gomc'  fuuctiunal 
afftctiHjns  uf  the  braiti," 

These  cyiiclqsioiis  are  founrJcd  upon  anaJyaes  of  1,CHX>  grains  of 
urine,  in  eleven  cases  of  deliriam  trcwuus  anil  «igh.t  casos  of  acnte 
inflammatfirj  aflcctiODS  of  ttie  nifivous  centres.  From  these  I  select 
a  few  of  the  estjcmes. 

Delirium  Treaietii  aad  o-lhcf/'iruu  of  Delirium. 


Ciise. 

B.   Delirium  Trenem — tliirteentii  diy 
lil.    I'uitiin«d  1jy  LmdiilLum;  ilcliiium 
axd  cscitpmcnt — Bi^tond  day 

4.  UL'-lIriiim  Treinoiis — lontli  day 

It,  DtlirimDwiihtihthlsis — fourthaight 


2.    IflflninmEition     of     the     bniin^  I 

tiv&lfUi  dny-  .  .  .         i 

Ditto — thirteenth  day  , 
fi.   Inflamm.itiii:!     iif    luiitra,     with 

tubtrdes  and  viiift-nl  hccldBJ^ll[>- 

toma— fuurth.  day 

Ditto — aiitth  d:iy 

The  quantity  of  uriiio  paasod  iiy  tbe  patients  in  twenty-four  honre 
is  nut  stated,  nor  is  the  anioiiat  lif  solid  matter  in  1,000  grains  of 
urine,  givon.  It  is,  therefore,  not  possible,  from  the  aboTc  data,  to 
form  an  estimate  of  the  tutal  nuaatity  of  pliosphate  remniii;tl  from  ihe 
uyg^Hiiui  in  tmvtijfour  t/Darx.  Although  many  of  the  nesulta,  as 
far  as  they  go,  certainly  favour  the  above  view,  and  especially  when 
the  numliers  are  ciinsideied  with  refureii&o  to  the  amount  of  solid 
matter  estiajated  from  the  sjiccific  grarity,  the  iacreaaud  excretion  of 
the  phasyhates,  in  caaes  of  iallammation  of  nervoua  struaturtiB,  ia  not 
estatilished  !)j  these  observationa 

E27-  The  Antlior'B  ObsertratioTi*  on  the  Pboaphates.— I  have 
estiiuatoil  the  quuiitky  4if  iiliospliatc  in  urinu  in  \arious  cases  of 
diseasa    Some  time  siace,  I  csaminod  the  urine  of  many  patients  in 
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St.  Luk«'G  HospitiJ,  for  Dr.  Sutherland,  with  the  view  of  oscertwning 
tlie  pr<ij»rti*in  of  phospliatoB  excreted  in  different  cases  uf  maiiia, 
(iem entia-,  paralysis  of  the  insane,  &:c,  ["Med.  Chiti'.  TfriiiK?^  Vol. 
XXXVIII.,  p.  201.)  Fc»rt}'-two  a.iialysea  wore  made,  anil  the  foUoTriag 
foTmula  yiiJi  tllnl  up-  in  each  cafo. 

Water  ■.■■■, 

Solid  i;!iiltpr 

Or^inic  matter      .... 
Saliiie  maiter         .         „         .         , 
Pliosplmte  precipLlHted  by  chloride  of  cil 
dum  and  HDimoDii     , 

Some  interL'sting  facts  werB  madu  out,  a.n(I  the  qu'intity  of  p'jos- 
phateg  relatively  to  other  constitutiita  uf  the  iwh  "Jifll-red  much  from 
the  healthy  stanrlard.  Some  of  the  results  ccuifirmcd,  as  fur  as  they 
Tvent,  Dr.  Bence  Jones'  c(>nclusions;  hat  I  do  atft  thiuk  irc  can  form 
31  very  positive  con clusioa  from  these  data,  set;i[ig  thyt,  in  sonm  of  the 
cases,  the  sjlid  matter  cotttaiacd  10  <ii  12  per  cent-  of  mised  phos- 
phate; while  In  others  only  3  or  4  per  cect.  was  found;  and  this 
variation  ilid  not  always  correspond  to  a  differecice  in  the  svinptoms. 
I  subjoin  a  few  of  the  most  iulerestitig  results  from  two  of  the  serios 
of  cases. 

228.  Paralysis  of  tlie  Ineana,— .-('iuZf/su  21.  Prom  a.  man, 
aged  36.     First  attack.     It  lasted  two  months.     L'ompletf  recovery. 

An'il!/sit2'2. — Fromamaja,  a^ed  45.  First  ittack,  of  one  month's 
dnration.     Not  relieved. 

Anali/iisSZ.  From  a  man,  aged  42,  The  specimen  ivaa  taken 
on  a  day  when  he  was  jvry  vioknt  and  nuiKy. 

Analysis  2d.  From  the  same,  about  three  WBcks  afterwariis, 
when  the  escihjment  ha,d  passed  off. 

Anuhjues. 


ReuctioD 

Ai'id. 

FuoTjIj'  Hlkilme, 

^VBler 

I03O 
912-6 

1015 

959-4 

Sniid  matlep 

R7'4 

iOn-flO 

40  e    ico'do 

Fixed  salts 

SI  45 

24  50 

13-:il     32-7 

Phospliiite  of  lime 
luted  by  cldorid 

n reel  pi 
of  tJ 

■      5-10 

3-32 

1-57      a-BS 

cium  Luid  BDituuniii 

■ 

182 


ACIT£    MASIA. 

2S 

24 
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It  is  important  t.>  observe  that,  in  Analyses  23  and  24,  1,00( 
grains  iif  urine  contained  alruiist  exactly  tlic  same  quantity  of  phos 
ph^tes,  but  thiit  the  proportion  to  the  atker  constitiH^tits  was  ver; 
different;  tlio  sdid  ma.tter,  in  the  firat  case,  containing  the  \eP 
large  proportion  of  25'44  per  cent. ;  in  tlie  second,  unly  6-84  pei 
cent. 

22'&.  Ac-nte  Mania,  -with  Paroiysnifl. — Analysii  25.  From  I 
man,  ugcJ  1&,  with  lucniEgitis.  Tliii  present  is  the  first  attack,  ani 
has  listed  three  months.     He  rMovertjd. 

Annliiai*  2I>.  Fruni  a  wontm,  aged  55,  First  attack,  which  ha 
lasted  about  three  months.     She  roeovared. 

Analysin  ^7.  From  &  mun,  aged  26,  First  attack,  which  hai 
lasted  six  da-js.  There  wa.s  much  eshaastion  and  emaciation 
Weighs  7  st.  12  lb-    Pischarged  micurcd. 

Awibjsis  28.  From  a  girl,  aged  16.  Second  attack.  Weighi 
only  e  et.  tj  lb. 
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It  15  Piucli  i.i>  be  bopgd  that  Euch  observations  will  be  further 
carried  out  by  those  who  have  the  opportunity.  Most  vaJuahle 
results  woiiJd  tortninly  bo  obtained,  if  tie  urine  could  be  cimifiiJly 
coUected  for  the  twenty-four  hours. 

Tlie  conclusions  at  wliich  Dr.  SutlieTland  arrives,  in  his  paper 
above  referred  to,  are  the  foUoiving  :— 

1.  A  plug  quantity  of  phosphites  Esists  in  the  urine  in  the 
paroiyjius  of  acute  inuuia. 

2.  A  minus  quantity  exists  in  the  stage  of  exhaustion  in  mania, 
in  acute  demt'utiaj  and  in  tbe  third  stage  of  paraljsia  of  tht  insane. 

3.  The  plas  and  minus  quiintitiys  of  phospLatfPS  in  tlio  urine 
correspond  Tvith  the  quantitative  analysis  of  the  brain  aiul  of  thy 
blood  ;  for  a  plus  quantity  of  phtKBphorus  is  found  ia  the  bnin,  and 
&  B-Iight  eiCL^s  of  albumen  in  tlic  blood  of  iiiaiuaca]  patient*  ;  uiid  a. 
minus  quiintity  of  phosphorus  and  a.lhunien  aro  found  in  tlie  brains 
of  idiots,  aiid  a.  minus  ij^ii^utity  of  iilbumcn  in  paralysis  ef  tlie  insane. 

4.  Tbe  plus  quantity  of  plie^tiates  in  the  urine  of  cases  of  aeutu 
inBi)i»  denotes  the  expenditure  of  nervous  forcu,  and  is  not  a.  proof 
of  the  eiistL-ace  of  ucutu  inflammation  in  this  disease. 

1  have  selected  the  following  analyses  from  InJ  note-book  ; — 

SSO.   Chxa^dJ  luflammatioD  of  the  Eraili. — Anallfiii  S9  shons 

the  proportiifU  of  pliosphatea  in  thi;  urine  of  a  niuu,  iigcd  34,  who 
had  been  Buffering  from  a  tuinoiir  pressing  on  the  veins  of  CJalcn, 
catising  dropsy  of  the  Tentrlcles  of  the  brain.  There  wi^re  ui^ny 
Bymptoma  of  chroniu  infliLiumiLtioii.    Specific  gravity,  1,018;  acid. 

dnaJifsia  30.  Three  weeks  afttr  the  first  analysis;  noid,  clear, 
pale;  speeilie  gravity,  1,015. 

AnaljixisZl.  After  another  luterTal  of  three  weekej  clear,  na.tural 
colour  specific  gravity,  1,016. 
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231.  TJiins  in  Epilepey,— ^iiia/ysijf  32,  From  a  man  sufferil 
from  epileptic  fits,  otcurring  uvorj  five  ur  ten.  minutes,  for  aeTentd 
liours.  Ho  IjTOithed  sttrtoriously  tlie  wLole  time,  and  no  urine  oon 
lie  otitaincil  (iuring  ttia  period.  Urine  wm  obtained  un  the  ne. 
day  [Jaua  liltli);  iidil;  spedfie  gravity',  1,024.  CuEtainLil  an  aba 
daiit  dc]H)sib  of  urates. 

Analyse  22.  From  tho  aame  pitient,  on  the  12th;  add,  1,0! 
Contains  a  gaud  dtal  of  pus. 

Atiah/xin  34.  From  t.h.(!  sa-me  patientj  on  the  10th;  alkaline,  1,01 

Anahjiis  US.  Froia  a  very  intemperate  pfttieat,  agtd  59,  wLo  hi 
epiliiptie  fits  eTory  few  minutes  for  thirty  hours,  followed   bye: 
haustion  (iwdYe  Loors)  imd  detitL    Tliere  wita  complete  Iubs 
cunaeiuusciL'^. 

.ifw'yc'f  3C.  FrijHi  a  man,  aged  uS,  sliffering  fironl  slight  gen^ 
paralvsis,  ivith  impaired  apucch  (B3ij;lit),  iniellcct,  and  memor 
Durctiuti  of  illness,  tiiree  years.  Urine,  pala,  ekar;  no  albnmci 
feebly  acid;  spucific  gravity,  1,000. 

Anul^nes. 


Water    .... 

Sutii]  mailer    . 

- 

931 -2 
Gls-BO 

11)000 

S-27-2 
73-80 

loo-t 

Organic  m.ittCT     . 

, 

58-35 

m-11 

.^i-Ol 

as'i 

Fi-^t^d  salts 

9'45 

13-73 

1U79 

14-« 

Klin^fihate  piecipilattd  bj 
gf  calcium  ^iik^  anonDitia 

cWoridej       5Q0 
at 

lo-i: 

as 

loao 

3-92 

0-3 

Water          .... 
HoUlI  milter 

41-20 

1 
100-00  j 

S76-7 
23-3& 

lOD-O 

Oj-giinii;  uiJLitej- 

34-68 

84-18 

17-iS 

75-fi 

Fised  soJu 

ij-53 

15-J1-2 

.5  84 

2a-0 

Ptosphiiti!  prpcipitalffd  ty 
chluriiie  uf  ■;."iJ<imni  und 

2-1.5 

.^■21 

G-ee 

1-79 

7-6 

^ 


PrEEJT;KAI.   MASIA.  165 

The  quantity  cf  phe^pliate  ld  the  first  aoalT^  t£  very  great, 
«speciiilly  when  the  aiiall  propordcn  «f  sdiiie  matter  in  the  urine 
is  taken  infi  ccnsiderwioiL  In  Anilvsit  33.  the  ash  ocnskts  of  as 
much  3£  7363  per  cent,  of  ph^-sphat^:  ia  33,  3S-3('  per  ceiit.;  and 
in  34,  the  pr»poftioD  b  further  dimiiiished  to  32'93  per  cent. 

232*  Vrine  in  DelirJiuQ  iTdtkems  ft"'^  I'nfirperBj  Ifft^ta. — , 
AnaJjfiu  37.  From  a.  man,  ageJ.  36,  on  the  fifth  daj  of  a  diijlil 
Attack  ^f  delirium  tremens.  He  had  had  thre«  severe  attacks  ^nv- 
Tiouslj.  Gear,  high  colooned;  specific  graTitv.  i.01.5.  The  aline 
matter  caotained  much  ^alphate,  but  nti-C  a  trace  i^f  chloride. 

AatilgsU  38.  Frora  a  man,  age>i  31,  with  delirimn  tremens  uf  s 
foitnigh  's  dnration.    Acid ;  specific  gravity.  1.030. 

Arc  jsi->  39.  From  a  woman  with  puerpcnd  maniL  Acid;  spe- 
cific grarity,  1,012. 

A«alyK-t. 

31  Sa  39 

S%'t.r  :    :    ;    :    '.'IS  hjo-mS'-^""-^"  '^ho 

Ocguuc-  malter     .         .         ,         , 

Fiied  Salts  .  -  .  .        b"*30        l3'48 

DfcaluimitLiid  ammonia    .         .(    '^^         '  '"  '  ^^  ^■'*' 

S38.  FboepliateB  in  tbe  Vrixi^  in  Health.— The  fvlkiwing 
analyses  show  the  Tarring  quanliij  uf  the  phosjihates  in  the  mine 
(jfa  healthy  man,  SSjoars  of  agt.  The  large  proportion  of  fia(,-d  sslts 
depended  npon  the  presence  of  mnch  ehJoride  of  Siidium. 

AiKili/iii  40.  Pissed  at  half-past  2  tv.,  inumixliatiely  after  dinner. 
Clear,  natural  culour;  acid  ;  specific  gravity,  1,015. 

Anal^iU  41.  Passed  at  (!  p.5i,  on  the  same  day,  aftti  three  honr^ 
reading.     Acid;  specific  graiity,  l,i>ll. 

AnaJysU  42L  Passed  at  2  p.si.,  immediately  before  dinner,  on 
another  day.     Feehly  acid;  Bpccific  ^ravttT,  1,022. 

AuuJgsU  43.  Fflfsed  at  half-past  6  p.jc.,  futir  houts  after  dinnGT. 
Add ;  specific  gravity,  1,0S€. 

Analysis.        jq  ii 
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334.  CoucluBlaaai :  Tli«  Phosph^tas  in.  the  TJruie. — In  t&i 
alic-vo  iinLiIyaca,  can  any  Tclation  Tk  shown  to  esLst  between  thi 
symptnma  jirosent  and  the  proportioo  of  phosphoric  aciiU  In  Eome 
there  is,  cndouhtedly,  an  iDdication  of  such  a  rcIa,tion;  tut  ii 
others,  the  prop<irti.oa  of  phosphate  is  as  great,  although  there  wa 
ao  eyidence  whatcvfsr  of  increased  cerehraJ  action  oiof  inflammatiiiiii 
Witticiut  disuussing  the  abstract  question,  I  cannot  think  that  tb 
evidence  at  present  oltained  is  sufScient  t<p  enable  us  to  form  1 
general  cunclusion.  Tho  inijuiry  is  more  difficult  than  it  at  firs 
dght  appears  to  he.  Before  anyicliablo  Qonclnaioa  can  be  drawi 
we  must  determine  how  much  phosphate  is  derived  from  the  food 
and  how  mu^b  from  tho  osidatitin  of  phosphorus,  ffc  have,  then 
to  ascertain  the  proportion  formed  in  the  mnacular  system,  as  wel 
a^  in  the  nervous  structuroa.  Dr.  IIuumoDd,  who  has  carried  ol 
very  many  yalnatlc  researches  upon  subjects  oi  this  nature,  ha 
found  that  the  phosphate  in  the  nrinc  are  grently  increased  ftftfl 
active  exercise. 

In  any  case  of  digease  in  which  the  eier-etion  of  an  increase 
quantity  of  phosphates  in  the  urine  is  suspected,  we  should  ascertaii^ 

1.  The  tota.1  quantity  of  ])hosphorii!  acid,  in  combination  witl 
alkalies,  in  the  urine  passed  in  tlie  tiventj-four  hours, 

2,  The  amonnt  tahen  in  the  food  witJiin  the  same  period  of  timt 
To  he  more  exact,  the  earthy  phosphate  in  the  urine  should  als 

be  estiiiiiited,  as  well  aa  that  which  pasEes  off  in  the  fseces. 

I  baTc  nob  hccn  able  to  ascertain  that  tho  quantity  of  phosphab 
excreted  in  the  mine  has  ever  been  compared  with  th«  araonn 
taken  in  the  fooi,  ill  diseases  in  which  we  should  expect  an  in 
crtaseJ  disintegration  of  norroua  tiesue.  Until  espcriment-e  hav 
been  conducted  so  as  to  furnish  us  -vrith  positive  data  on  this  point 
I  do  not  thiuk  we  are  in  a  position  to  determine  the  question  a 
issue.  The  cesultE  ^Lich  hare  ^,3  yot  been  obtained  are  not  buM 
cicntly  conc]usiTe,as  they  fail  to  show  even  the  total  absolute  amoun 
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of  mixed  pboKphate  eliraiiiate<l  from  the  "body  in  twcnty-fnur  hours. 
Oae  QtQ  b)ir41y  suppose  tliat,  in.  cases  in  which  tTie  greatest  pCssible 
amount  of  disintregation  of  nervous  tissue  ivas  occuning,  a  vsry  great 
iacrease  ia  the  pliosphatfl  ivoiild  bo  observed,  considenng  how  very 
inacli  of  the  total  quantity  is  derived  fro'in  the  food ;  and  of  the 
cooiparafcively  smdl  amount  formed  in  the  urganism,  a  cotisiderabh 
proportion  may  originate  in  the  muscular  tissue.  Very  esact  obser- 
Tationa  upon  the  iii  and  out  goiig  plioapha,t:es  have  therefore  to  be 
made  before  we  can  hope  to  have  the  fact  established  conclusively. 

I  have  ventured  to  oc cup j  much  time  in  the  discussion  of  this 
question,  and  have  gone  more  in.t«i  detail  than  perhaps  itg  import- 
ance, in  the  opinion  of  many  practical  men,  dcmanda.  Still ,  when  a. 
long  train  of  theorica  is  constmcted,  the  truth  of  nhicli  entirely 
depends  upon  the  accuracy  and  correct  intorp rotation  of  the  experi- 
mental results  from  which  it  starts,  it  hchovea  us  to  csamiue 
rigorously  into  the  na,ture  of  this  foundation  5  for  until  the  funda- 
mental fact-s  have  been  finuly  eatiblished,  we  cannot  allow  ourselves 
to  be  led  by  the  reassuing,  however  logical  it  maybe;  or  receive 
the  conclusions,  however  clusidy  they  ma.y  follow  on  ihe  premisflR 
While,  therefore,  I  do  not  deny  that  increased  nervous  action  maybe 
associated  with  the  forniation  of  an  incrciiiied  quantity  of  phosphoric 
acidj  which  is  eliminated  in  the  urine,  1  thint  that  the  facts  hitherto 
Advanced  in  favour  of  this*  view  arc  by  no  means  conclusive  j  and  I 
therefore  hold  that  we  are  not  yet  in  a  position  to  form  any  theory 
upou  the  nature  of  the  changes  Ot^urriug  in  llftllth  <K  disease,  in 
cerebral  action,  legtirded  from  this  point  of  view, 

a85LVHJiB,tioni  in  Earthy  PhoBphateB. — The  proportion  of  earthy 
phosphates  does  not  seem  to  vary  much  in  disease.  Dr.  B('i\ce  Jones 
has  shown  that,  in  aisea  in  which  the  alkaline  phosphates  are  in- 
creased, there  is  no  corresponding  incrBa^  in  the  pnipurtion  of 
earthy  phosphates.  Much  of  the  earthy  phosphate  eliminated  in  the 
mine  in  health  is  doubtless  derived  from  the  f>od,  but  a  certain 
proportion  is  set  free  in  the  disintegration  of  the  tissues,  espgcially 
the  osseous  tissues.  An  increase  of  earthy  phosphate  is  olieerved  in 
the  urine  iu  some  very  rare  cases  -of  disease,  in  which  the  earthy 
matter  of  the  hones  is  absorbed  (motlitiei  osxiam).  In  one  acute 
case  of  this  disease,  Dr.  Bentie  Jones  {"Phil.  Tmn»,,"  1848)  obtained 
indistinct  evidence  of  the  presence  of  chlorine,  and  suggests  that,  in 


188 


EAIITHT   PHOSPHATES. 


future,  Ibis  substance  should  be  BCarched  for,  M  it  may  possibly  N 
directly  tunceriiuJ  in  the  removal  of  thy  earthy  niattrinl  from  bonea 
Tkis  sp-i'untcn  of  'irine  coiitaiiicil  a.  peciiliiLr  substance  of  an  iilbn 
minoiis  nature.  In  L.nUD  grains,  there  more  1'20  ^r.  of  earth' 
phoipLati' ;  and  the  sdliJ  matter  contained  1'18  per  cent.  Thi 
analysis  will  he  fuund  in  Chapter  XL 

236.  SB.rthi'  FhoHpbatea  In  the  TJirlne :  MoUitles  OsaiunL.— 
1  liave  had  (opportunities  of  making  analyses  of  the  uHne  in  twi 
cases  of  mollitica  ossium.  They  were  both  well  marked  snd  fata 
cases  of  the  disCiiSSj  a.ad  the  apeqimens  of  llTine  were  libtainef 
shortly  l^iefnTC  JeatlL  The  patients  were  qiiiti;  bedridden,  and  thi 
bonea  were  so  soft  ss  to  be  readily  imlented  by  tho  finger. 

Aiiiih/itin  44. — Tills  specimen  of  urine,  from  a  womm  suiTerinf 
from  niollitiea  osi^ium,  was  sent  to  me  l>y  Ilr,  T.  K,  Chambers.  Thi 
depOisit  contained  osiikte  of  lime,  with  numeroua  stellate  musses  ant 
separate  erystals  of  eartlij  pliosphute,  Keaction,  acid  ;  epecifi( 
gravity,  1,014. 

Ajiiihjuh  45. — From  a  raue  under  tha  care  of  Dr.  Gieenhalgh 
Morning  spedmen. 

Anati/nU  40.— Kiglit  Epecimen, 
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The  large  proportion  of  t^irtty  phosphate  in  these  analyses  is 
7ery  interesting  fact.     In  the  firstj  the  earthy  actually  csceedB  th 
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alkaline  pliiisjiliatcs;  and  in  the  second,  it  is  ne-arlv  -equsLl  tu  it.  In 
beaJthy  urinfl,  the  alkaline  phosjihafe  usually  amounts  tn  from 
ten  to  liftoon  times  us  much  as  tlic  eajtliy  pkosphato.  The  imirganic 
salts,  generally,  arc  in  considerate  excess. 

S37.  Sxceea  of,  as  diaticg^is-hed  from,  mere  Deposits  of 
Earthy  T'boepha.ta.—f!x<-c<K  <if  Emilui  Phafjihali;  wliicli  lius  been 
sliOTfn  to  lie  so  unconinnjn,  must  he  carufullv  liistinguisliei  from  tlig 
mere  <icp<isit  of  a,  certain  amount  in  an  insolnljlc  furiiL  The  earthy 
phosphati>e  wry  often  form  an  inaoltiWe  deposit  in  tlie  urine.  The 
clmracterB  uf  these  salts  will  he  described  under  Uriitanj  Dejimiu. 
It  is  hirdly  iieeo!«arj'  to  oTisonT,  that  tho  deposit  doesimt  depend 
necessirilj"  iijion  the  cscretion  of  an  escesaive  quantity,  but  is  often 
due  to  a  chungc  liaTing  oceurrad  in  some  of  the  constituents  which 
normallj  holds  thi^sc  salta  in  solntiiin,  A  small  quantiti-  of  depiisit 
of  eartlij  phosphutes  makes  a  gr^at  show  in  iirino;  and  it  is  obvious 
that  a  Tcry  large  proportion  might  be  held  in  solution  in  the  urine, 
and  thus  uscnpe  dotection,  unless  lh  nnalyBis  nure  made.  In  the 
case  just  cUud,  the  greater  part  of  the  ca-rthy  lihospliate  was  in  solu(  inn 
in  the  urine.  It  is  common  enough  to  find  the  dpposit  in  ciLses  nf 
dyspepsia  and  oTernork,  and  it  ie  often  Kpoken  -of  as  indicating'  the 
daBtructitin  of  nervous  Eiiitter,  In  these  conditinna,  the  urine  often 
becomes  neutral  or  slightly  alkaline,  and  thia  can-sea  the  preci  |dtati(iri 
of  the  phosphate.  As  before  remarked,  the  quantitj  of  the  ijarthj 
phraphatee  is  not  perueptably  ailictcd  by  those  cirounistanocs  which 
iutiuence  the  q^iiaiitity  of  the  alkaline  phosphate;  and,  although  an 
excess  of  earthy  phosphate  is  of  consiJcrablcimportaiiee,  its  e.xiatence 
depends  upon  morhid  actions  of  a  different  nature. 

A  diet  composed  of  much  sugar  caused  diminution  in  the 
quantity  of  earthy  phosphate  in  the  urine  (Backer). 

238.  Of  tlie  principal  Foints  to  be  ascertamed.  tcoja  a.  Quan- 
tltattre  Analyais  of  Drine  in  Diaeaao. — 111  cliuicj!  investigation, 
the  principal  points  which  it  is  important  to  ascertain  with  regard 
to  the  characters  of  the  urine  are  the  follutting: — 

Q.uaTitity  passed  in  twenty-four  hours. 

Speeillc  grj,vity  of  specimens  passed  in  the  morning  and  evening. 

Reaction  ef  specimens  in  the  moruiug,  and  about  three  hours 
after  meals. 

Cijiwurj  smell;  consistence. 
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Ptcfcuuc  <ii  absence  of  a  deposit;.  If  present,  its  microscopical 
charactera.    (Chapters  XIII.  ft  Spq.) 

Presence  of  anj  of  the  ai^staiiucs  to  be  described  ia  Chapter  XL 
■^^buraen,  eoluuring  matter  of  bile,  sugar,  &c. 

EBtimatioii  of  llic  (ju'iiutity  of  constituents  in  1^0&0  grains  of  the 
mixed  urine  of  twenty-four  hours.  From  these  data,  the  qua-ntitiies 
pMsed  in  twentj-four  houra  are  to  be  calculated. 

In  IpOno  sra.   Ia  94  hri. 
WatlT 

Soil  J  ma.tter         -.  t 

0 Iconic  matter 
Salin  e  iD&tlcr  . 

Ureft  ■ 

Uric  ncii    . 

Froc  acid    . 

F.Ntnujtiv-cs,  i^  , 

iMlkuliiic  phnsgihnteB,  or  phosplioiic  acid 

Enrlhy  pliospliateB 

Sulpbiite^,  or  B,iplplinric  acid 

Clil-oride  «f  aodiuTiii  or  chlorine 

In  particular  iliscases,  it  is  very  desirable  to  ascertain  the 
quantity  of  one  or  two  constituents  remoTed  in  the  twenty-four 
hours;  and  very  much  viduabJc  information  with  regard  to  the  nature 
of  many  diseases  might  be  (ibtiiincd  by  a  number  of  careful  and  exact 
analyses  of  this  kind.  It  is  not  necessary  to  fill  up  the  abore  acheme 
in  every  case.  In  some,  it  trould  be  desirable  to  know  the  amount 
of  ttrea  Lind  uric  acid  with  preciwon;  in  others,  the  amonnt  of  urea 
and  sulphates.  In  diseases  of  the  nervous  Bjstem,  the  eaact  amount 
of  alka-line  phosphates  passed  in  the  tweaty-four  hoars  should  be  noted. 

Defure  the  invtstigatiun  is  commeaced,  the  observer  should 
determine  exactly  the  points  le  wishes  to  ascertain,  construct  a  table, 
and  fill  tip  the  sevoril  eulu-mns  daily  from  his  analysis-book.  Every 
analysis  should  he  made  in  precisely  the  same  manner,  and  rarefiil 
notes  of  the  case  should  bo  recorded  daily.  If  possible,  annijses  of 
the  urine  should  be  made  after  the  patient  is  restored  to  health;  so 
that  the  quantity  of  tlie  various  consfcitueDts  eliminated  froai  the 
body  in  a  state  i>f  hcaltli,  may  be  accurately  compared  with  the 
aiuoiint  removed  during  the  disease,  and  the  patient  should  be 
weighed  at  intervals  while  under  observation  (§      ). 
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Urine  in  Disease.  Soluble  Substakces  freseht  in  "Urine 
IN  Disease  which  do  sot  exist  in  the  Healthy  Secre- 
tion. Alrl'wen — Of  Deteetinj  the  Presence  of  Aibumeti — 
2'is(s — Nilric  Acid — Heat — Aiiom<(lous  Rssullsin  Employ- 
ing (lifse  Tests — Apparent  Presence  of  Albumen  in  Urine 
which  contains  none — Phosphate  resemblinf^  Albumen — Uric 
Aeid  reiemUing  Ali/umeu — Cn'sei — Appureni  Absence  of 
Alhtimen  in  Urine  which  coniaiics  a  largn  Quantity- — Cases 
— Cause  of  the  Frecipitatiun  of  Alb  if  men  by  Heat  being  pre- 
veiiled  hij  (f  Trtiec  of  NUnn  Ami — Other  Tcshfor  Alhumett 
—Oil.  Estimating  the  Qnaniity  of  Albumen. — Pectilltir  'Sub- 
gtance  in  Urine  allied  to  Albumen — Of  the  Importatice  of 
Albttmea  in  Urine  2n  fc  Cli'i'crd  point  <f  vtme — Imporiaiice 
of  Examining  the  Urine  of  Pursuits  pr-oposing  to  Assure  their 
lAves-^CBien  in  tcJu'rh  tlie  Presffnce  if  Albumen  is  not 
associated  with  Dmeiise  of  the  Secreting  Slruvtur^  tf  (he 
Kidnet) — On  the  Treatment  of  Cait8-'>  of  Albununurea.  BlLE 
— Tests— Nitric  Acid^Heiler's  Test-^Pnttenkofcr's  Test — 
Yellow  Ce/(aur  of  the  Cells,  Sfc.,  in  the  Urinary  Deposit — 
On  Ike  Clii^ical  Importance  of  Bile  in  the  Urine — Observations 
on  the  Treatment  of  Jaundice. 

2S9.  Soluble  Substuices  not  preaant  In  TTrlnA  in  Elaaltb. 

I  now  pass  on  to  the  consideration  of  coTtain  soluble  sutstanccs  not 
found  in  healthy  urine,  the  presence  of  n hie h  is  to  be  ascertained  by 
the  application  of  ulit'-iniral  tetls  to  the  uritie.  In  many  cases, 
hflWeTer,  our  fir^t  suspicion  of  the  eiiBtence  of  one  or  more  of  the 
sabstaneea  now  to  be  considero-i,  ia  eicited  by  certain  peculiar 
characterg  affecting  the  deposit  or  the  ctilour  of  the  urine,  or  its 
peculinr  Gmell  or  un.iisn£Lllf  high  or  \ovi  spedllc  ^vity  may  lead  us  to 
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suspect  thH  prrisence  of  suljstanceg  wTiic!!  we  know  would  give  risa  I 
Bucli  charautars.  Tlie  matters  referred  to,  being  perfectly  solubk  i 
tbt'  fluid,  eiiniiot  be  dittt'ctod  \iy  niitroscopicil  esaraiaation ;  liul,  i 
ninny  instiaces,  \\<i  m-,ij  nJtiv  tlitir  presenue  from  the  microscopid 
ciiaracturs  of  eertaiii  btidios  in  tlio  deposit.  Ttiis,  the  detection  i 
ypitliclial  cells  uf  a.  jelluwisli  colour  would  load  U3  to  teat  the  urii 
for  hiUiiijj  Ciiliitriny  mutter ;  if  easts  were  found  apon  microscopic 
examination  of  Ih-e  depof  it,  we  sboulj  test  for  athtmffn  ;  if  a  certai 
tiBil  of  tcrula  wore  prp;-ent,  wo  should  have  b  suspicion  tha.t  ti 
Urioo  coutiiiued  sayar.  j.q  all  ciLsi'S,  yiir  CODclusitinamuat  be  verifit 
hy  tlic  ai>plicition  of  appropriate  tests,  which  will  be  present! 
Mlisidticd. 

The  must  important  sulultle  suhatanceB  present  in  the  urine  i 
disease,  but  absent  in  tlie  healthy  secretion,  are  illume,  biliai 
cmMxtiiriits,  ami  su^/ar.  The  clinical  importance  of  thesa  ia  i 
great,  tliat  they  deserve  special  attention. 


Album  Gs. 

040.  Oi  AHiwieB  ia  tte  TJiLne.— The  occun^nce  of  alTniiBf 
has  been  regirded  aa  a  must  impiiitint  symptom  ever  since  D 
I'right  sInnvL'd  tbat  alhuiiif-n  was  present  in  the  urine  in  eases  . 
ilisease  of  the  kidneys,  and  pointed  out  the  ictiiiiate  connectic 
between  renal  disease  and  dropsy.  Albumen,  it  need  scarcely  1 
said,  is  ahsent  from  the  urine  of  healthy  persons,  although  now  an 
then  it  m:vy  ho  deteeted  for  a.  short  period  of  tinne  in  theiLriae 
indiTidnals  who  are  not  suffering  from  any  serioiis  or  pcmianei 
(lenuigemont  of  the  health.  The  presence  of  albumen  mugt  alwa; 
l)e  reganlcd  by  the  physician  as  a  puint  of  serious  importanc 
although  at  the  same  time,  j>iv  gc,  it  eajinot  lie  taken  as  erideni 
cf  the  esistence  of  any  organic  lesion,  unless  it  li,aa  been  clciLr] 
detected  fi-oTU  day  to  duj  for  a  certiiin  time.  Many  of  the  caua 
which  give  rise  t«  the  escape  of  scrum  from  the  vessels  in  othi 
parts  of  the  body,  independent  uf  disease,  will  determine  its  trai 
Budatioii  through  tliu  walls  uf  the  renal  capillaries,  and,  as  a  matti 
of  eonrse,  it  will  be  found  in  the  urine. 

To  recoguise  with  certainty  t-bc  presence  of  a  Bubstaace  in  tli 
inine  having  eo  important  a  bearing  upon  the  discovery  and  intei 
pictatipn  of  cflrtiiii  morbid  prooosa^s,  as  afburacn,  is  obvioosly 
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point  of  the  ntmoab  imjiortance  to  ttie  practitioner.  In  tlie  ei- 
amination  of  the  urine  uf  patients,  certain  tests  are  at  once  applied, 
in  order  to  determine  if  this  suljstaiice  be  present  or  absent.  In 
the  majority  of  caaes,  positive  information  is  easily  obtained ;  hut 
uccasionally  au  iiist&uuc  occurs  in  ^tiicli,  withuiil:  grind  case,  an 
erroneous  conclusion  is  libelj  to  l>e  iuriyed  at  altliough.  the  proper 
t^ta  have  been  applied  to  the  urine.  As  ttis  question  is  one  of 
Tcxy  great  practical  iiiiportHiicy,  and  of  much  interest,  I  propose  to 
consider  it  lit  sqwewhat  greater  h-iigth  tlisn  is  usual  in  works 
devoted  to  the  clinical  esamination  tf  urine. 

The  reoctioiis  to  which  I  shall  ftftiF  are  not  iuia^nary,  but  have 
actually  occurred  to  me.  1  ha.ve  known  instances  in  wliicli  albumen 
■was  stated  to  be  abaent  TChen  the  urine  tontaine-d  a  verj  Jarge 
quantity;  anil  other  specimens  have  fallcu  under  my  notice,  which, 
although  they  really  iviitmni'il  Hum;  yielded  a  precipitate  having 
many  of  the  characters  of  alhunitn.  Let  me,  then,  apeak  of  the 
phenomena  in  regular  ordor. 


Te9tb  fob  Aleitmes"  i.v  Urihe. 

S41.  NItrio  Acid.— 1.  Albunifii  U  mmdly  precipitatei  frnm  itn 
aolution  upon  Ike  adiUt'um  uf  a  few  drops  of  niirie  neid.  IfeUer 
iect>mniBuJeJ  tbat  the  aeid  ahoulti  be  allu"td  to  Huw  to  the  buttoni 
of  the  tube  containing  the  urine.  In  this  manner,  three  strata  ure 
formed,  the  lotrest  stratam  consisting  of  the  pure  acid,  aboYO  which 
IS  the  precipitated  albumen,  while  the  upper  stratum  consists  of  the 
^uid  coutftiuing  the  u-Ibumen  uncosgulatod. 

It  muEt  be  remembered  that  two  or  three  ilrops  of  nitric  acid  to 
about  a  druehta  of  albuminoas  urine  in  a  test  tube  will  produce  a 
precipitate  of  albumen  which  will  be  tUgsohci  "it  injilativn,  while, 
on  the  other  han-d,  about  half  as  much  strong  nitric  acid  as  there  is 
of  urine  will  rc-dissolve  the  precipitate  of  albumen,  unless  the  q^uan- 
tity  present  be  eicessiTe.  Albumen  precipitated  by  nitric  aeid  is 
Motuhle  in  lueah  nitric  m'td  and  in  a  considerable  excfis  (if  ariiie, 
and  it  is  al^so  loiub!^  in  Btmig  nitric  aijid.  It  is  therefore  necessary, 
in  employing  this  teat,  to  a4ld  from  ten  to  fifteen  drops  of  the 
strong  acid  to  about  a  drachm  of  the  mine  suspected  to  contain 
atbumcn. 
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S42.  Heat. — S.  AlbuTneB  ix  nUn  generally  roa^tdated  by  th 
applk'ttioii  o/  he-ft  (1-10^  to  167°  Palir,).  If  very  dilate,  a.  hdghei 
temperature  ia  required.  The  best  wij  of  testing  urine  by  heat  i 
tbe  folbviing : — ^An  Ordinary  test-tube  b  about  balf  filled  ffith  tb 
urine,  and  is  to  be  held  IwtTreen  the  finger  and  thumb  by  the  lowe 
part.  Ue&t  is  applied  to  a  puitit  Qear  the  iarfaC6  of  the  fluid  ;  thi 
tiil)e  being  shaken  a  little  ut  the  titiiv,  t«  prevent  the  glass  h^m\ 
cricked.  The  eliglitest  precipitate  c-aiin-ot  fdl  to  I*  obseiTed,  as  thi 
fluid  belon  remains  perfectly  unchanged.  "WTien  orat-es  are  prcsenl 
this  plan  is  very  usi'lul,  as  we  get  three  diBtinct  strata ;  the  nppe 
one  more  ur  leas  turbid  or  milky,  cnnaisting  of  coagulated  albumen 
the  noit  clear,  in  consequence  of  the  f/ilution  nf  the  itrutta  at 
temperatnnf  somenhat  below  tliat  necessary  for  the  coagulation  € 
the  allmmtn  ;  and  lastly,  ut  the  lower  part  ai  the  ttihe,  the  uitekaH'jS' 
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tite  solitlioil  'if  ulbmrien  be  alkaiiiit;  nn  preicjjilat^  icill  be  produef 
by  Kent.  We  are,  therefore,  geiiertdhj  iliretited  to  nealTalist  th 
i\\hali  h>i  'III  aeiii  befori-  heat  is  ojiplied.  If  excess  of  acid  (ton  t 
tifteen  drops  of  the  strong  acid  to  a.  diachm  of  urine)  he  added,  bb 
albumen  \'i,  of  cimrse,  prticijiitattd  in  the  insoluble  fonn,  nithoD 
the  a,jtplicaticjn  uf  heat. 

S44,  Diacrepajicies,— Frequently  epeeimoas  of  urine  are  met  wit 
which  (!xtiibit;  una  or  more  of  the  following  peculiarities,  tending  1 
make  as  bi:li«vu  either  that  ulhunieii  is  (fresent  when  it  is  not,  or  I 
ciusK  us  to  coiiclmie  that  it  is  absent  when  the  urine  contains  it 

L.  IJpon  tlie  application  of  !ieat,  the  specimen  may  become  tu 
bid,  in  consequence  of  the  precipitate  of  phesphute.  The  reactit 
of  the  urine  in  thig  ease  would  generally  tic  nentrfJ  or  feebly  aJkalin 
but  sometiiiiea  uririi;  depositing  phosphate  on  the  application  vi  he 
is  of  a  dseidedly  aei  J  reiLction  (§  16!). 

S.  Upon  the  addition  of  nitric  acid,  the  Hpecimen  becomes  tnrlii 
in  consequence  of  the  decomposition  of  the  uratea  held  ia.  solutii 
in  the  urine,  and  the  deposition  of  urv:  aaid  in  a  grannlai  stai 
If  the  acidified  urine  be  boiled,  it  usually  becomes  tslear,  with  t 
deTelopinynt  iif  a-  pinkish  or  brown  colour,  consequent  upoiL  I 
decomposition  of  the  uric  acid  nnd  certain  colouring  matt^;Ta. 
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3.  Upon  adding  nitric  acid  to  Bome  specimens  of  nrine  of  high 
specific  gnvity,  bd  abuDilaat  precipitate  •>i  a  cirstaHiiie  character  is 
produced.  Thi§  consists  nf  Niiralg  of  Urea,  and  is  pasily  recogiiiswl 
fcj  its  crjatalline  character.  It  seldom  appears  imtjiediatelj,  and 
ia  hardly  likely  to  be  miatalteii  for  aJbumctt.  MicToseopical  exam- 
ination will  at  once  detennine  the  niturc  of  the  precipitate  (§  128)- 

4.  After  adding  a  drojj  or  two  of  nitric  aciil  to  urine  siiispected 
to  contain  albumen,  in  ordei  to  render  it  distinctly  acid,  no  preci- 
pitate i  9  produced  upon  Twiling,  altliuujjh  a  larire  quantity  nf  albumen 
may  bo  present  This  is  ennstnuthj  observed  in  all  specimens  of 
albuminous  urine,  and  Bhoiva  tbe  importance  of  never  lioiling  urine 
suspected  tn  contain  albumen  in  a  tube  which  may  contain,  by 
accident,  a  drop  or  two  of  nitric  acid. 

5.  Cnhcbs,  copaiba,  anil  some  otber  resinous  substances,  talteii 
intcmillT,  are  said  to  five  rise  to  precipitates  in  iihe  urine  whidi 
are  liablo  to  bo  mistaken  for  albumen. 

We  have,  then,  to  consider — 

1,  Cases  in  which  a  precipitate  is  produced  in  urine  oontaininj; 
i]i>  ^biuuieii, 

2,  Cases  in  which  no  precipitate  is  produced,  although  tlie  urine 
coiituii£  albumou. 


1.  A  Peeoipitatb  Prodpceb  in  TIeinil  cojrTiiimto  so  Axbumhr. 

£46.  Phciaphate  [^eMmbliug  Albumen. — The  pri?CLpitat«  of 
phosphates  is  Tcry  rfadilj  ilistingnishcd  from  dbunien  by  its  solu- 
bility in  a.  little  acid.  Upon  the  addition  of  a  few  drops  of  nitric 
acid,  tbe  turbidity  produced  by  heat  iLBtantly  disappears,  and  the 
solution  becomes  perfectly  clear. 

S4S.  Uric  Acid  Teeembllue  Alfciuaen.— ^Yhen  a  precipitate  of 
uric  acid  in  a  minute  state  of  division  is  caused  in  consoquctice  of 
the  liecum position  oi  the  urates  by  nitric  acid,  its  nature  may  he 
aecertaincd  bj  allowing  the  mixture  to  stand  fur  some  time,  when 
the  minute  granules  gradually  increase  in  size,  ajid  at  length  become 
crystals,  tic  nature  of  whicli  is  ut  once  rccrtguised  ujion  microscopical 
esaminatioit.  In  scime  cases,  the  crystnls  mny  be  seen  to  form  under 
the  aiicroscope.  This  precipitation,  of  uric  acid  on  adding  nitric  acid 
often  leads  to  mistfikes,  and  albumen  is  stated  to  be  present  in  urino 
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ffbiich  reilly  does  not  contain  a,  irtiea.  Several  cases  of  this  ■pTcci 
pitiit-e  liiLve  occurred  to  rayself,  and  T  have  heard  of  many  tnhere  ii 
the  practice  of  friends.  It  lias  hapjienc'd  iti  the  Tards  of  our  hos 
pital,  that  u  precipitate  pruduceJ  hj  nitric  a«ii3  has  led  thi 
dinical  clerk  t-o  state  tint  alLumeii  was  presont  in  the  urine,  wheal 
upon  heiug  HLibmitt*'ii  to  eSiiminatiGn  subsequently  before  the  claa! 
no  precipitate  cuuld  be  obtained.  The  fallacy  was  esplained  a, 
aboro. 

Dr.  G,  0.  Eeea  haa  met  with  arino  affording  this  precipitate  o 
uric  add  on  the  additinn  of  nitric  acid,  in  cases  of  typhoid  fever 
Most  of  the  instancftfi  wliich  I  have  observed  occurred  in  cases  o 
liver-affection.    I  estr&ct  two  or  thTsc  as  examples. 

347.  Specimens  of  TJrtne  yieldiHg-  ft  PrecipitRte  leaaiabUns 
AJbTimen  but  compoaad  of  Uric  Acid. — Urine  from  a  Patieni 
xvlf'eriri'j  front  I'li'i/i'  Hif'hitid  Tauiours  of  tltc  Liver.  A  BmaU 
quantity  of  tlic  urine  ivas  filtered,  and,  upun  the  addition  of  a  littlf 
nitric  acid,  a  precipitate  was  producud.  After  standing  a  I)tt]( 
while,  thla  was  examined  by  the  microscope,  and  found  t<p  consist  ol 
minute  eryatats  of  uric  at'id.  These  were  dissolved  upon  the  appli- 
cation of  heat;  but,  as  the  solutton  cooled,  they  were  deposited  again 
in  the  form  of  much  larger  ervBtals. 

A  specimen  of  urine  exhibiting  the  same  peculiarity  contained 
eKcesB  of  urea,  i'pon  the  addition  nf  half  its  bulk  of  nitric  acid,  the 
mixture  becitine  nearly  sulid,  from  the  formation  of  crystals  of  uitrat* 
of  urea.  The  deposit  in  tbis  instance  consisted  putly  of  umte  ot 
aoda- 

Another  example,  of  which  I  Ibtb  kept  notes,  occurred  in  a  man 
aged  49,  suffering  from  r/teuvvitic  fever.  The  urine  wae  acid,  spe- 
cific gravity  1027,  and  contained  much  urate  of  Boda,  The  prac- 
titioner who  first  Baw  the  case  boiled  a  portion  of  the  urine.  It 
remained  clear;  and  tc  said,  therefore,  that  itconta.ined  no  albumen. 
A  pliysieiati  aftcmards  tesU'd  a,  portion  of  tlie  same  urine  with  nitric 
acid  ;  and,  finding  that  aa  abundant  precipitate  was  produced, 
affirmed  that  Pineh  albumen  was  present-  Th-e  deposit  produced  bj 
nitric  acid  -maa  found,  by  Bubsequent  eiamination,  to  be  disseised 
by  licat ;  ivnd,  wtitn  a  portioti  wu.s  examined  in  th-e  raicroBCope,  its 
true  nature  was  decided  by  the  prcBcnce  of  numeroua  uric  add 
crvstals. 
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3.    No  Preoipitatb  Prodifcgb  is  Ueins   aowriiKiJdi  Albdmem- 

248.  Albuman.  not  atiaijiihited  bjf  hfOt  xchi'n  ti  Utile  n'Urie  iieiii 
ff  firrsfiit.  U|}on  th.c  careful  iidditiuu  of  %  <Irop  of  nitric  uciJ,  tlie 
precipiUtp  at  first  furuied  ^vIll3ll  tho  acid  uwues  iii  coutiiot  with  the 
uriae,  ulawly  liisajlvcs  as  it  dusc«nds  towards  tie  bottum.  IJpuii 
builLng  this  uciiliji/'d  solutiim,  iw  predpilalkm  of  albumen  irill  tnke 
placev  Upon  the  further  iiJditiuii,  bowuvar,  vi  nitrit:  acid,  the 
albumen  is  precipitattd. 

This  reaction  has  fftyii  led  t«  mistaltes.  Not  uufrqcjuently  albu- 
minous urine  has  been  pouwd  into  a  test-tube  which  uoiitiim'J  n 
trace  of  the  nitric  acid  ryHi;umng  fPdia  some  previous  CSpiJiizneat ; 
and,  upon  boilitig  th-c  mixture  iind-er  tlitse  circumstanoes,  no  preci- 
pitate of  alliiiaiea.  haS  OOeiifrcd.      In.  sorao  cases,   two  or  three  drops 

of  acid  are  addeil,  aaoordiog  to  dirBUtiona  often  given  for  the  very 
piirpMe  of  acidifying  the  nriua  provious  to  Iwiling  it.  This  fact 
must  not  be  forgotten  ;^-thut  if  a  Jew  dr'ips  iif  a  difale  soIuIhuc 
fif  mtric  acid  be  add''d  tii  ii  piirtiiin  of  alhaminona  vfine  in  u.  tt-tl- 
tubr,  ami  the  mixUn-  iiniifd,  no  preaipiialr!  rril!  be  pri>diieM.  In 
fa*;t,  the  fidditiofl  of  a  littlo  dilutti  nitric  acid  will  pmirent  tlje  coa- 
gulation of  albumen  by  heat. 

S49.  ExpLajiatioii  of  ttia  Rsaotion,— Dr.  BeECe  Joaca  was,  I 
beltevu,  tlic  first  t-o  offer  an  L'XpInuatlim  of  thia  fact,  in  a.  cunimuni- 
catioiL  to  the  editor  of  the  Mt-ilicirl  Ouzatr  (VoL  sxvii.,  p.  28S). 
Dr.  Jones  thinks  that  the  solution  of  the  albumen  is  ■owing  to  the 
formation  of  a  nitrate  of  jilbamen  which  is  soluble  in  awnak  solution 
of  nitric  aciii,  even  altliousb  boiling,  but  insoluble  in  a  raisture  of 
acid  of  modente  strength.  Dr.  iJmce  Jonos  lias  also  shown  that 
albumun  is  not  always  precipitated  from  VL-ry  acid  urine  upon  the 
application  of  heat. 

From  obaniiratiuns  I  have  made,  howcrer,  I  have  b«cn  leJ  to 
conclude  that  the  above  result  depends  rather  upon  the  di;ooiiipoaitiuit 
of  the  phosphates  by  tke  nitric  acid,  and  the  consequent  dev(ilopm.ent 
of  free  phoephori*:  ucid  in  which  aciJ  albumen  is  freely  soluUe, 
Tbis  view  was  coulirmeil  by  sumo  experiments  which  I  made  soni<; 
time  since  on  the  eubjoet,  and  wiiieh  have  been  many  times  repeated. 
Awi^k  solution  of  albumuu  wna  treated  with  u  ftiw  drops  of  chlorid<; 
of  calcium,  a.nd  afterwards  with  a.  little  ammonia.    Alter  having 
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Stood  for  twenty-four  hotiiBt  it  vas  filtered.  In  thia  msjuiGr,  an 
soluble  phosphates  present  vere  removed.  The  solntian  was  the 
tested  as  follows: — 

1.  A]tiunacn  was  procijiitated  by  tiie  upplicatipn  uf  heat,  or  b 
the  addition  of  nitric  acid,  as  usually  occurs. 

S,  A  Tsry  small  q^uancity  of  dilute  nitric  4Cid  did  not  pKTM 
the  coagulation  i>f  the  alhumeTi  bj  hea.t. 

3,  Aft-er  the  addition  of  a  few  drops  of  phosphoric  acid,  the  fliii 
no  longer  cuaguloteii  upon  being  boiled. 

Some  of  the  game  solution  a.B  the  above,  which  had  not  bee' 
tre&ted  with  chloride  of  ctilclum  iLuit  &nunonia,  aiforded  the  .sain 
resalts  upon  the  application  of  the  tests  aa  other  albuminon 
solutions.  A  few  drops  of  a  Trea-k  soliitian  of  nitric  acid,  or  a  littl 
phosphoric  acid,  prevented  the  precipitatian  of  the  albumen  by  heal 
The  iKlditlon  of  pho^hoxic  aci<J  to  an  &1  humiaoua  solatiou,  or 
Boluble  phosphate  and  a  little  nitric  acid,  prevented  the  precipi 
tation  of  the  albumen  bj  heat- 

These  results,  therefore,  led  me  to  conclude  that  a  trace  of  nitri 
acid  prevents  the  coagulation  of  a  moderately  strong  solution  o 
albumen  hy  heat,  in  con&equence  of  deooniposing  the  phosphate 
and  setting  free  phiispkorii:  &ciJ,  iu  which  the  albumen  is  salnbls 
When,  however,  excess  of  nitric  add  is  added,  its  action  pre 
dominates  OTisr  that  of  the  phosphoric  acid,  and  the  aJbumen  i 
precipitated- 

At  the  same  time,  it  must  bo  admitt-ed  that  there  are  BeTsra 
facts  connected  mth  the  behaviour  of  weak  solutions  of  albtunei 
with  acid,  atid  undor  the  inJiueno!  of  hcat^  which  are  not  aatis 
factorily  explained;  and  forms  of  albumen  hiving  different  reaction 
are  from  time  to  time  met  with.  The  whole  Buhject  requires  ftirthe; 
earefnl  Investigation, 

260.  OtlieT  Testa  for  Albumea.—AJbumen  Is  precipitated  frtm 
its  sijlutioiiB  by  aleobol,  alum,  and  many  metallic  salts,  as  those  o 
lead,  mercurj',  copper,  aod  silrcr.  The  presence  of  grapiC  sngai 
prevents  albumen  from  being  precipitated  by  sulphate  of  coppa 
and  liquor  potass^.  The  mixture  forms  a  dark  blue  solution.  Ii 
its  turn  the  presence  of  the  albumen  prevents  the  reduction  of  thi 
oiiJc  to  tic  state  of  sub-oiide  when  the  mixture  19  boiled  (sec  tes 
for  Eu.^).    Bicbloiidc  of  mercury  is  employed  as  a  test,  ajid  fern 
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cyanide  of  potAsaium  pTed^itates  a  solution  cf  aJdumen  to  which 
accltf  aidd  kiis  been  aild&l.  These  salts  will,  however,  produce  preci- 
pititeB  in  solutioTis  of  other  substaaws  allied  to  albiuuen. 

£51.  On  iSBtlmatiiiK  tbe  Q^OEUitity  of  AlbiLmen  in  Urine. — 
The  quautity  of  albuniieii  varies  mu«h  in  diS'pTcnt  cases,  eonietiinea 
amounting  to  a  mere  trace;  while,  in  othi:r  instances,  a  pnijwjrtion 
not  much  inferior  t&  that  yreseiit  in  serum  haa  I)wti  riiet  with.  In 
one  case  as  much  as  &45  grains  were  excreted  in  24  hours  (Parkes). 
In  order  to  cstimite  the  quantity  of  albumen,  it  is  only  necessary  to 
add  a  little  acetic  a»:l(I,  by  which  any  combination  of  alhumcn  with 
alltali  is  decomposed,  and  heat  the  urine  in  a  water-hath  to  a  tem- 
peniture  of  194°,  or  until  it  boils.  The  precipitate  is  to  be  ctillect^ed 
on  a  weighed  filter,  well  washed,  diied,  ;ind  weif^hed.  The  albumen 
*Iwaj8  contains  a  small  qmntity  of  earthy  salts,  which  are  ohtaine-d 
"by  tnciiicratiou.  The  residue  must  be  deducted  from  the  weight  of 
the  dried  precipitate. 

Albuminoaii  Uniif,  from  a  patient  with  acute  iniiamniatiou  of 
the  iiidney,  The  deposit  contained  numerous  granular  casts,  but  no 
fat^:ells  were  present;  specific  ^rjvit^,  10L5;  acid.  The  alburaen 
coagulated  by  heat  and  nitric  a^id. 
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B6Q.  PmuUbt  Forma  of  Albumen. — Scherer  desciibea  a  variety 
of  albumen  which  is  only  imperfectly  coayuktcd  by  heat.  It  is 
possible,  however,  that  many  of  the  peculiar  reactions  met  with  from 
time  to  time,  depend  upon  the  presence  of  other  siibatanceadissolTed 
with  the  albiunen,  ntbcr  than  upon  any  peculiar  propertiea  of  the 
albumen  itself,  -or  the  esistence  of  a  Taiictj  of  this  substa,nce,  The 
reaction  of  different  solntiona  of  albumen  is  a,  subject  well  worthy  of 
minute  inrestigation. 
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S53.  Kew  Bnlistaiice  allied  to  AlbiLmsi.— Dr.  Benee  J«nai 
obuined  t  new  ^twiance  mllied  to  albamen  from  ibc  urine  of  t 
patienl  onJer  the  care  <i  Dr.  Wit«n  and  Dr.  Uulntrre)  eofferug 
from  iD'ollides  ojsiiuii.  He  arin«  was  di^htlracid;  Epeafic  grari^, 
11134-2  PhiL  Tf/im.  f.ir  IS4ft,  p.  55\  The  defwat  consistM!  ol 
pliosphate  of  lime,  C'lalate  of  lime-,  Ani  cvlinilers  of  fibrine.  Fhos- 
phatea  were  preeipitat^il  by  heat;  bat  the  urine  was  cleared  hj 
Ailiiing  a  drip  of  acid.  Xa  precipitate  was  produced  by  nitric  acid; 
h-at,  after  being  heated  and  left  to  cool,  it  became  solid.  The  E«lid 
iiial«naJ  was  redisfolred  by  h«at,  aod  precipitated  again  when  the 
miitiire  beanie  cool-  On  some  dap.  the  urine  coagulated  by  boiling; 
gn  others,  prolonged  boiling  produced  do  chasge-  A  specimen, 
which  did  not  coagulate  hv  boiling,  waj  carefiilij  ecamined.  It  was 
acid;  specific  graTily,  1039*6.  ll  C-^iTai&ed  much  Ut^te  of  ammo'Qia, 
phosphate  of  lime,  snd  oxalate  uf  lime.    The  orine  contained— 
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The  new  siibatancc  was  preL-ipitated  from  the  urine  by  alcohol, 
well  washed,  and  ulHtnati;  atia!y&es  were  made.  Tt  wntained  IIB 
per  cent,  of  sulphur,  aud  ■20  per  cent,  of  phosphorus.  This 
sabstiJicc  ifl  the  ht/tlrated  deutoxide  ^f  albumen.  It  was  soluble  in 
boiling  water,  and  the  precipitate  produced  bj  nitric  acid  waa  re- 
disaolved  by  hiiat,  anil  it  forme'l  again  as  the  mixture  (xviled.  A 
similar  substanec  occnrs  In  small  quantity  in  pus,  and  in  tlie 
secretion  from  the  vpsiculae  seminalee.  The  urine  contained  66-97 
ports  per  1000  of  thia  substauce— an  amount  equal  to  the  quantity 
of  albumen  in  the  blood.  The  patient  was  pasEing  about  thirty-fiTe 
ounces  of  urine  daily,  which  wo'dd  contain  upwards  of  1000  gnine, 
or  more  than  two  ouncoa  of  tliis  new  material. 

Dr.  Bencc  Jones   recDm.meDds   that  this  substance   should  }k 
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looked  for  »gun  in  acute  caaes  of  moUities  oedam.  He  sngg^sis  tlmt 
Hx  reJ-'l^ning  of  the  ttiiue  upon  the  additian  <rf  nitric  add  might 
lead  to  its  detection. 

jSS4-  Of  t^e  uDportaace  of  Altnuuen  in  tli«  Urine  in  a  rlirtlf;*! 
vatat  at  »iew.— The  presence  of  albmBen  in  the  urine  may  W-  Jne 
to — L  tempg^raiT  or  penoaiieul  diang^  iti  the  secrelinfr  stnu-nin? 
of  the  kidner  itself;  or,  2.  to  changes  dct-airing  im-speciiTe  cf  ttp 
kidnej,  as  a!tj^r»ti^^a!  in  il*  character  of  the  blo*J,  pressure  of 
tamoTS  upon  the  cara,  &c.  (5  2iS\ 

Ai.M;itss  Es  TBI  Uane  KRrxstyErtT  opox  Aoutb  oil  Chboxic 
Chaitgxs  u  tbk  Eid>bt. 

Id  the  majoritr  of  ca^«s,  Id  «liit.-b  the  urine  contains  a  vitt 
large  quaniii;  of  albumen,  anJ  esjxtiailT  if  the  urine  be  «!' 
specific  gravitr  of  1020  or  higher,  and  of  a  dark  hrown  crfour  or 
emokT  bnc,  caused  by  the  action  of  the  acid  of  the  urine  upi>ii  the 
ooloiiring  matler  of  the  blood,  the  infeivnee  will  be  tbat  the  t^ise  is 
an  iieute  </iu.  and  that  this  large  quantity  of  albumen  has  Ji'Ct  be^Ji 
passing  away  from  the  kidnej  fur  any  k'iigib  of  liiiio.  Iq  eery  many 
lit  these  cases  blowl  is  prc«t;ut.  By  {\ti  the  oiujority  of  aoulf  ca^'s 
recoT&r  if  the  patients  are  pUei'd  under  fiiv-.iimil)le  cireunistuncts. 
In  some  iostances,  however,  ibe  cireuJatim)  llirisugb  the  kiiiut-y 
becomes  more  and  more  obsinictcU  ;  the  urinary  coustitueuts  uctii- 
mnlate  in  th*  blood  and  ^eHuosly  im^ir  [be  vnrivils  actiylli  ^"ia^ 
on  in  the  body,  and  cspet:ially  affect  the  uerTous  system;  and  death 
resultis,  probably  preceded  by  coiua  atil  soiiu'linn's  by  cijavulsiiiKs 
str  p.  S&.al^my  *'  An-hicta,'"  ViJ.  II..  p.  £S6).  Oceasioiially  pus  is 
funned  in  eAneidcnkbJc  qimntitv  in  the  uriuifeTous  Cubes.  Somclimes 
the  acute  stage  passes  off,  and  tie  albumen,  although  it  diminishes  iu 
quantity,  does  not  entirely  disappear  from  the  urine,  and  the  ae-ute 
attack  afterwards  proves  to  hate  been  the  ctunraenccment  of  chronic 
kiduey-iiisea^e. 

Id  chronic  fatty  dijgencration  of  the  kiducy  there  ie  often  also 
a  wfj/  litr^e  quaiitii^  of  albumen,  but  the  urine  is  p/iff  and  of  low 
specific  gravity.  The  history  of  the  case,  the  appearance  of  tlit- 
patient,,  the  symptoms  present,  auiI  the  microscopical  chHraeterj:  M 
the  deposit  (ac-c  "  casts  "j  render  it  almost  impossible  to  mistake  a 
caw  of  chronic  fatty  degeneration  for  one  of  acute  iniamma-tiop  uf 
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the  kidney  caofed  by  cold,  or  following  scarlet  ar  flthee  epruptiTe 
fever.  For  the  microscopical  characters  of  the  oriae,  wTiich  are 
*H*eililLgly  distiDctive  in  tteae  klsch,  SOe  RltCS  XV.,  XVI.,  OJld. 
XVIIL,  of  tiie  " lUuslralions a/  urine,  urinari/  tlfpo^itt,rind  oalcuU." 
If  the  quantity  of  albumea  be  eraall,  amouating  merely  to 
milltineas  or  opalescence  wTien  Icat  is  applied,  or  nitric  acid  added 
to  the  nrine,  and  esp&cially  if  the  nrine  be  pale  and  of  specific 
gTSTity  1012  or  lower,  vfe  sUould  suspect  that  the  lesion  giving  rise 
to  the  escape  of  the  albumen  was  chronic,  and  probahly  depended 
upoQ  contracted  kidney.  If  tho  proportion  of  area  to  tie  other 
constituents  of  the  solid  matter  were  large,  we  should  form  a  more 
favourable  opinion  than  if  the  i>erci:utBgu  of  urta  in  the  solid  matter 
were  very  much  less  than  in  health.  In  the  latter  case,  a  great  part 
of  the  renal  Btructure  would  probably  be  inTolved;  but,  in  tlie 
former,  there  would  be  reason  to  thiuk  the  disease  had  only  affected 
a  certain  aumbtr  of  the  secrctiag  tubules,  I'here  arc^  however, 
some  eicepcione  to  tht'se  general  statements.  Fatients  hawe  passed 
SDiaU  quantities  of  albumCD  iiJ  the  urine  for  niiny  moaths,  aud.  it 
lias  afterwards  disappeared.  lu  other  casus  tie  progresa  of  the 
disease  is  exceedingly  slow.  I  have  known  a  man  pass  urine  of  the 
character  ahovc  mentioned  for  upwards  of  twelve  years;  and  I  believe 
that  this  might  go  on  for  twenty  years,  or  even  longer,  the  patient 
perhaps  dying  at  last  of  some  other  malady.  It  must,  however, 
always  he  borne  in  mind  that  such  persons  are  more  likely  to  sofier 
from  exhausting  influeDces,  cold,  fatigue,  &&,  thim  otheis. 

255,  Importance  of  EEomlnlng'  the  TTmi'e  of  Fereoos   Fio- 

poHinK  to  AsBure  tlieir  livea. — It  is  verj  important  that  the 
medical  ofTiccrs  of  Life  Insiiraccca  should  be  :a ware  that  there  are 
manj  instances  of  persons  having  chronic  disease  of  the  kidney,  who 
arc  not  themselves  aware  of  it.  &'either  is  there  in  many  of  these 
eases  anything  in  the  appearance  or  histery  of  the  person  that  would 
cmst,  the  physicim  to  suspect  the  true  nature  of  the  CSBe.  The 
discovery  of  albumen  in  the  urine,  or  of  cas-ts  in  the  deposit,  is 
ftometimos  the  only  point  whleh  leads  the  pra.ctitioDer  to  a.  c»nnv% 
knowledge  of  the  doubtful  nature  of  the  life.  Now,  if  one  of  these 
]iersiina  experienced  a  sovere  attack  of  catarrh,  his  life  might  be 
endangered;  and  exposure  to  cold  would  he  very  likely  to  set  up 
acute  iniiammation  of  the  kidneys,  already  impured  by  disease,  and 
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might  thus  proTe  fatal.  The  only  way  to  discover  Eneli  a.  condition,  is 
to  iiistitat«  si  CM^fol  csaiui nation  of  tbe  orine  ia  eTgry  case;  but,  to 
cany  ttiis  ont  pmctically,  it  mast  be  coofes^ed,  ttiere  are  many 
difiiciilties,  attd  flften  objectioDa  on  the  part  gf  the  proposer.  If, 
hoiwever,  the  medical  referee  should  have  the  slightest  reisun  for 
snspecting  the  exi^tgnte  of  r^naJ  disease,  he  is.  quite  jii?ti&e4  in 
insisting  npon  the  necessity  of  eiamining  the  oriae. 

A    miCrOSOopic    p-raminal:i.7in    of    thc     depOSit    IQ     the    Una?    will 

tliTon  much  light  upon  alino^  all  cases  of  albuminnria,  and 
enable  ub  to  diagnose  the  cottiitioiL  with  much  greater  prot.'isioti 
than  is  possible  from  a  mere  chemical  esamiiiatioD.  We  cannot, 
however,  be  too  cautious  in  arriving  at  a  pro'jiir.gis  in  these  cascs. 
Everj  rarcmngtance  connected  with  the  inJiviJual  case  must  be 
carcfiilly  considered,  aai  the  state  of  nutrition,  the  progress  the 
disease  has  made  in  a  given  time,  the  state  of  other  organs,  the  con- 
stitntiini  of  the  patient,  his  circumstaacea,  temperameot,  &c.,  must 
be  passed  in  review.  The  pnicritiouer  should  ilwajs  express  a  very 
guarded  opinion  as  to  the  probable  duration  of  life,  for  under 
favourable  ciicaiustances  life  may  be  prolon;;ed  for  many  years, 
while  an  attack  of  pneumonia,  or  fever,  or  even  common  catarrh, 
occurring  at  any  time,  might  prove  fatal,  although  the  patient  was 
conadereil  hy  himself  and  by  his  friends  to  be  in  gwd  health  at  the 
time  of  the  atta-:k.  I  have  seen  apparently  slight  c&ses  die  within  a 
■veiy  short  period  of  tim^e,  iinl  verj*  serere  cases  of  disease,  accom- 
panied with  genera]  dropsy,  and  ascites,  with  gre-at  prostnition,  and 
diarrhtca,  which  were  not  eijweted  to  live  a  week,  rally,  recover 
from  the  dropsy,  and  live  fir  some  y^ars  afterwards,  in  the  cnjuy- 
ment  of  for  better  health  than  the  most  hopefiil  practitioner  woulil 
hATe  uiticipated. 

ALBBHtES  IN  TOB  TTairfE  HOT    DBPEKDES'T    UPOX   ReITAI.    DiSEASa 

SS6.  Caaeft  In  which  the  Presence  of  Albumen  la  not  obbo- 

Oifttod  with  Di3?&^^  qP  "the  ^scr^ting  StmctriT^  of  fhe  TTijirvp-y, — 

Albumen  is  always  found  in  small  quantity  in  urine  containing  pus. 
We  shall  therefore  meet  with  it  in  cases  of  iullanimation  of  tile 
kidney  (pyelitis),  and  in  cases  of  itiflamramon  of  the  bladder  and  of 
the  mucous  membrane  of  the  urinary  organs  generally.  WheEever 
blood  is  present  in  the  urine  albumen  is  detected;  for,  if  blood- 
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corpascUs  escape  from  ruptured  csipillaries,  a.  certain  quantity  of 
senna  must  at  the  game  time  p3,ss  thruugh  the  fissures.  The 
colouring  luiitter  of  thu  blood  'm  Bometimes  passed  in  iiriue  in  a  state 
of  stilution;  liut  i.n  thia  traec,  also,  a  cert^n  c[uajitity  of  alhumen  le 
present. 

Dr.  Bcnce  Jones  detected  albumen  in  the  urine  of  ?,  patient  who 
pissed  spcn!iatnKi>a,  The  urine  passed  in  the  morning  contained 
spennatozoa  and  itlbumcii.  Tbe  evening  Epecimen.  ctjntiiincd  neither- 
On  %  snbseiiueut  esaniinatiim,  no  albimiion  couM  be  (ictected. 

I  have  dijtectefl  albutneu  in  many  raws  of  pueumonia.  dvuiag  the 
period  of  hepatisation  of  the  lang.  It  is  present,  also,  in  the 
Bpscimena  of  urine  flrst  passed  ifter  the  period  of  suppression  in 
cholera.  In  some  casps  of  acute  rheumatism  ivith  pcricari3itis  it  is 
observed;  and  it  hits  been  occaaioikully  detected  in  continued  fever. 
In  pui'qicral  fever  it  is  often  met  with^and  in  puerperal  convulsiouB 
it  ia  almost  constantly  pre.cent.  Dr.  Lever  found  that  it  was  absent 
in  only  one  case  out  of  fifty.  The  pressure  of  the  gravid  utflras  is 
probablj  a.  cause  of  the  albuminous  nrini*  met  with  in  some  cases  of 
pregna.ncT|  but  it  eannot  alwa,T5  be  referred  to  the  same  cause,  for  it 
sometimes  occurs  at  a.n  parly  jioriod  of  prog'naucy,  when  the  uterus 
is  too  small  t<^  exert  much  pressnre.  Dr,  Tji'ler  Smith  considers  tkat 
it  is  to  be  accounted  for  by  an  irifliienco  exorted  upon  the  nerves,  in 
tha*9  cftscs  ill  which  it  is  not  i^onnected  with  organic  disease.  Out 
of  112  specimenK  of  urine  from  pregnant  women,  Dr.  H.  Van  Arsdale 
and  Dr.  Elli&tt  only  found  albumen  present  ia  two  instances.  {"New 
Ynrl!  Joiim-ii  •</  Meilidiu"  ia,l(i). 

After  intermittent  fevera  iilbuiueTi  frequently  cscupes  in  fix 
urine.  In  cases  in  which  any  physical  impediment  to  the  return  of 
blood  in  the  emulgent  veing  or  inferior  cava  exists,  and  in  some  cases 
nf  obstructed  portal  circulation,  as  in  cirrhosis  of  the  liri'r,  traces  of 
albumen  may  be  detected  in  the  urine.  In  anfemia,  and  in  cages  of 
droi>9y  depending  upon  an  impoverished  state  of  the  blood,  albumen 
is  often  passed.  Sometimes  a.  large  quantity  of  blood  estl^aotive 
iniittcr  is  also  present.  After  long  ciintLnned  hEemorrhages,  when 
dropsy  ocuurs,  we  not  unfreqiiently  find  albumen  in  the  urine.  In 
iliose  cases  it  does  not  de|)eQd  upon  kidney-disease,  but  upon  the 
.state  of  the  bbiod.  Just  as  scram  escapes  from  the  capillaries  of 
variouH  tissues  of  the  body,  it  is  prone  to  transude  through  the  renal 
vessels.    Lasi^ly,  in  persons  who  have  suffered  for  many  years  from 
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nffectioDB  wliich  produce  altcraCions  in  the  cupilkry  ivaJls,  albumGD 
maj  po^s  off  ia  the  uxice;  aad  towards  the  termination  of  exhausting 
diseases  it  ia  frequently  present. 

In  CBiSBS  iit  wliiuh  the  presciLce  of  albumea  depends  apoD 
obetmction  to  tha  circulation  in  tiie  kidney,  the  imjieiiiment  may  be 
fanctioital  or  temporary,  or  it  may  be  nnjaide  aitii  pfniuinciit.  As 
esajnples  of  the  presence  of  albumen,  depending  upon  temporary 
congestion,  may  be  ailJnccd  certain  cases  of  pticiimonii  and  cholera, 
cases  of  acute  dropsy,  and  of  dropsy  eonsequent  iiponi  scarlatina,  with 
many  othere.  Fatty  degeacTution  and  uhronic  nephritis  may  .be 
brought  forwarcl  as  instances  of  stiucturaJ  disease,  which  periimnmilly 
affeots  the  circiila-tioii  of  the  blocd  tlirougli  thi;  kidtwy,  so  as  tu  oaust; 
albumen  to  transude  through  the  capillary  Tessels. 

In  the  majority  of  ca-ses,  the  vessels  of  the  Malpighiiiii  tuft 
doubtless  form  the  precise  seat  of  the  escape  of  albumen;  but  there 
are  reasons  for  bqiieTing  tha.t  albumen  aoni-i;ti.iiies  passes  Irom  the 
capillaries  surroiutdiTig  tlie  convoluted  portion  of  the  uriuiferons 
tubes,  aiiJ  in  some  instances  from  those  in  contact  with  the  straight 
portion.     {'■'■  Arciiwca  of  Mi-dkiitej'  Vol.  I.,  p.  300.) 

In  most  cases  in  wbich  albiun&n  occurs  in  the  iiriue,  casts  of  the 
nriniferous  tubca  are  also  found;  for  with  the  scrum  a  certain 
quantity  nf  coa^ulably  niatorial  transudes  ar  is  found  in  the  tube, 
and  this  hecomca  siidid  while  it  lies  io  the  tube,  of  whioL  it  thua 
takes  u  mould,  and  eiiting-les  in  its  meshes  any  louse  boJiiis,  a^ 
particles  of  epithelium,  &c.,  which  may  hippcii  to  be  in  the  tube  at 
the  time.  In  the  first  scries  of  cases  alluded  to,  casts  arc  often 
absent,  or,  if  formed,  they  itre  jicrfeetly  triinspaient.  On  the  other 
hand,  whore  the  strutrture  of  the  kidney  is  altered,  the  casts  often 
afford  cTidence  of  the  nature  of  the  lesion-  This  part  of  the  subject 
will  be  conaiderad  in  Chapter  XIV.  Albumen  is,  however,  often 
present  without  any  deposit,  SO  that  for  Us  detcotiott  we  muet  rely 
solely  on  chemical  tests. 

Treatmevi?  or  AiEUJiiKiraii. 

2B7.  On  the  Treatment  of  Caaea  of  Albuminoria.— 1 1  ia  not 
possible,  in  a  work  of  tliis  kind,  to  enter  fully  into  the  treatment  of 
cases  in  which  albumen  is  passed  in  the  urine ;  but  it  may  not  be 
altogether  useleas  to  otter  a  few  brief  observations  upon  the  gctioral 
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principles  which  ahoijd  lie  carried  onL    The  sabject  may  be  thus 
divided : — 

1.  Acate  cases  ta  which  the  kidney  is  affected 

2.  Cbrotiic  ohms  in  wiiich  the  kiilney  is  affected- 

3.  Cases  in  wliich  the  kidaey  ia  not  affected, 

TreulmtTit  of  Aeute  AllruvKnu-ria. — The  treataneot  of  the  first 
class  of  casi'S  is  now  -well  understood.  Cases  of  acute  dropsy,  from 
eiposure  to  cold  and  wet;  dropsy  after  scarlatina,  meafles,  or  other 
cruptiT'C  Tever;  BJid  all  cas«s  in  which  thf  Iddiit^y  is  acutely  affected^ 
BO  that  but  a  small  quantity  of  water  containing  a-  large  quantity  of 
iJbumen  is  secreted — come  under  this  heiid.  Ia  all  SilcL  cases  the 
kidney  requiros  Tful,  and  the  physician  (.■ndea.Tours  to  eioite  the 
action  of  th-ose  cmnnctories  by  wliieh  urinary  constdtuentB  may  be 
eliminated^these  iire  the  skin  and  the  intestinal  canals.  Hot  mt 
baths,  siidiirifics,  !i.nd  puTgatiTcs  (compound  jalap  powder,  elateriuiu, 
or  gamlioge),  oft^?u  give  great  relief  in  thia.  class  of  cases.  At  the 
same  time,  cupping  over  the  kidnejB  is  often  required  to  relieve  the 
intense  local  cotigcation.  When  the  acate  symptomB  haTc  euhsiiJed, 
and  the  water  has  increased  in  qiiintity,  while  the  albumen,  haa, 
diminished,  especially  in  cases  in  which  much  blood  has  been  carried 
off  in  the  nrine,  tonics  should  lie  given;  hut  by  far  the  most  valuable 
remedy  I  ha,vo  employed  under  these  tircunistaiicca,  as  well  as  in 
many  chronic  disciiEPS  of  the  kidney,  is  the  tincture  of  the  sesqui- 
chloride  of  iron. 

But,  fruni  time  ta  time,  cases  uf  acute  inilamniation  of  the  kidney 
arc  seen,  in  which  the  iicutc  symptoms  do  not  pass  off  as  rapidly  as 
usual.  InEtt'iiJ  of  the  dn>psy  liisappeariug  within  a  week  or  a  fort- 
night, it  persifits,  or  the  swelling  becomes  greater,  and  the  urine  does 
not  increase  in  quantity,  or  lose  the  large  proportion  of  aLbumen  it 
coutaiiiB,  Many  of  tlicse  cases  depesd  upon  the  general  state  of  the 
health,  and,  no  doubt,  are  due  to  the  poor  state  of  the  blood,  which 
renders  ahaorption  impossible.  Often  we  shitll  find  the  digefltiye 
crgana  out  of  order,  and  the  greatest  benefit  results  from  the  use  of 
pepsin  (§316)  and  dilute  hydrochloric  acid,  as  well  as  the  tincture  of 
Beaquichlorideof  iron.  The  appetite  improves,  the  blood  beenmesmor* 
hoalthj,  and  then  the  effused  serum  is  soon  absorbed.  In  one  patierit 
Bufiering  fruni  acute  dropsy  (W.  S,,  Vol.  III.,  p.  7),  each  leg  measured 
ebjhteeit  inehts  in  circumference  a  month  after  the  attack  baJ  com- 
menced, and  the  efihsion  seemed  to  be  increaising.    In  a  month  after, 
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the  treatment  had  been  altered  as  aboye,  the  circumference  of  the 

le^  bid  dinitnisht^  to  thirteen  inchea,  and  in  tUs  sliort  time  seTcrol 
piniA  of  serum  must  hafc  been  removed  from  the  areolar  tissue  of  tka 
tftdy  genera]lT.  The  quAntity  of  nrine  increased  friiin  fthout  twenty 
to  fifty  ounces  in  the  twenty-four  hi>ujs. 

TrMlment /)/ Gael  iif  Chronic  Albuminuria.  Thia  condition  may 
depend  opoa  seTcntl  different  morbid  changea.  The  twn  most  oim- 
moD  are  fatty  degeneration  and  tLronie  cuntPietion.  Slany  ctises  of 
the  farmer  coniition  %<i  on  for  years.  I  kuoiT  one  coso  of  n  patient 
who  has  for  fifteen  years  been  suS'driag  from  fatty  kiilney,  passing  a, 
couEiderahle  quantitj-  of  a.lhumeii  during  the  whole  period.  Altlioagh 
Lis  general  health  is  affucted,  and  there  is  some  degree  of  dropsv,  there 
arena  urgent  syiaptoma.  Tho  disease  must,  of  course,  ttraiinate  fatdlj, 
bnt  in  these  cases  we  must  lie  very  eautious  in  giving  an  opinion  as 
to  the  length  of  time  a  patient  is  likely  to  live.  I  have  Gceii  tst^verul 
cases  of  bad  general  dropsy,  defiendiug  upon  fatty  kidney  and  clironie 
contraction,  lallj  and  go  on  for  years  after  it  iras  supposed  Llie 
disease  would  have  terminated  fatally.  Under  favourahl*  cireum- 
stances,  it  appears  the  diseuise  makes  very  slow  progress,  and,  in 
many  eases,  there  is  reason  to  beliove  that  several  of  the  uriniferous 
tabca  of  some  or  both  kidneys  are  in  a  tuleraldy  Eolmd  state.  In 
treating  a  case  of  fatty  kidney,  attention  must  be  paid  to  the  fseneral 
Btat*  of  h-ealth.  Kutritious  diet,  plenty  of  frcifh  air,  tho  wa  t?idt  or 
a  sea  voyage,  often  produce  marked  benr'tt.  Of  mediciuos,  the 
tincture  of  BesquicliliiTide  of  iron  ia  among  the  most  valuable,  hut  it 
should  Iw  continued  for  many  muutbs  at  a  tliuc,  Glycerine  ia  a 
remedy  which  improves  the  health  in  some  of  theae  eases.  Where 
the  stoiiiacb  is  irritable  at  an  early  period  of  tic  disease,  alkalies 
and  hydrocyanic  acid  afford  relief;  but  pepsin  is  of  great  value  in 
some  cased,  and  at  once  reiieveB  the  dy.^jieplig  symjitoms.  Towards 
tlie  close  of  many  of  these  cases  vomiting  is  often  the  most  distressing 
fymptum,  and  it  is  most  dilTicult  to  relieve  or  contii:)!  it.  Creosote, 
ice,  and  other  remedies  may  be  tried,  hut  the  food  should  be  given  in 
tea-SpOD&flils  oniy  at  a  time. 

Many  eases  of  fatty  degeuemtioia  of  the  kidney  seem  to  be  con- 
nected with  th-S-  scrofulous  habit,  and  in  the  early  stages  of  the 
disease  the  general  trcatuieot  is  the  same  in  kith  oonditioLS. 
Althongh,  from  the  iiatiire  iif  the  disease,  some  might  be  inclined  to 
deny  patients  fatty  matter,  in  the  early  stag^  cod  liver  oil,  and 
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eirerythijig  likelj  fa  improve  genend  Datntion,  is  itdTantiigeoiis. 
The  fatty  matter  foimd  in  the  fatty  kidn'ej  is  not  ordinary  fat,  Like 
tliat  exijiting  La  adipose  t'lssan.  but  it  is  rt>rj  n<:!i  in  choiestissue,  as 
is  the  «&e  with  the  lattj  matter  ffuuil  in  all  ti^aes  uadergoing 
what  i£  termed  fatt}'  degeneration.  Tubercle  ilso  cnntains  clieles- 
tasEue.  Wt  must  iiPt,  thtTcfore,  <lea;  t«  p&ticnta  GuSeiing  Irom  this 
malady  food  rich  io  fatty  matter,  an  [he  groiml  that  too  mnch  fat  is 
Wiu^  fi>rait:J  in  the  ki  Jaey.  If  aaCritioa  be  improTe<^  the  tendency 
to  the  morild  change  will  diminish.  I  doul)!  if  fattj  matter  in  the 
food  eierts  mure  io9ueDce  on  the  kidnoT  in  these  CaseE  than  i(  does 
upon,  the  liver  in  crises  of  phtliisis.  We  shoald  certainly  act  upon  a 
wTOftg  principle  if  ve  Jis<»rded  the  usv  of  fats  in  the  latt«r  malady 
because  there  was  a  fear  of  promoting  the  formation  of  fatty  liver. 

The  u^XC  chtSi  <it  cuS^e  of  ckronic  albnminiLria,  in  which  the 
kidney  is  stnictiinlly  affected,  arc  of  a  very  different  character.  In 
these  (he  kidnoj  graJlially  diminishes  in  size,  nhil'C  its  StniC^im 
becomes  yery  firm  and  dense  {S'te  p.  67).  This  form  of  renal 
disease  has  been  temieJ  g'ontY  kidney,  chronic  ■nephritis,  cotitrwtei 
kidney.  The  disease  is  (^losi-ly  allinl  tO'  cirrhflsLs  of  the  liver,  and, 
like  it,  consists  i>f  a  grdduil  ■contraction  and  condensation  of  tha 
secreting  structure.  At  first  then-  ia  in  both  maladies  engorgeoient 
of  the  Teasels,  and,  constquent  cnlaig^'ment  of  the  organ;?-;  but  thii 
state  is  followed  by  a  graduiil  wasting  process.  The  disease  coni- 
menccB  in  the  cells,  and  the  pathological  changes  observed  in  the 
organs  after  death  arc  the  consei^ucnce  of  changes  uccurririg  In  the 
cells.  The  cells  become  smaller,  aiid  the  funcrional  activity  of  many 
^Tiuiually  censes ;  the  yes«i.>]s  M'nste,  and  at  last  the  organ  seems 
to  he  mainly  composed  of  "'  connectiye  tissiie."  I  have  shown  that 
in  fact,  the  so  tailed  "  001ill(;ciLVe  tissue  corpuscles "  represent 
jwrtiHins  of  wasted  uriniferons  tul(ca  and  cells.  This  contraction 
depends  not  upoii  iuflanLriiution  and  change  occiuring  in  cffus^ 
lymph,  but  upon  the  wasting  and  condenation  of  the  nurmaJ  struc- 
ture. This  form  of  renal  diecaae  resnlts  moat  commonly  from  drink; 
liiit  I  buve  seen  small  puckered  and  contracted  kidney  in  persons  whu 
have  oeTer  indulged  in  alcoholic  Liquors,  at  any  period  of  their  life. 
The  same  obscn"itlons  apply  equally  to  cirrhosis  uf  the  liver. 

In  contracted  kiUjioy,  tlie  quantity  of  albnmcu  in  the  urine  ia 
often  so  very  small  as  to  he  sometimes  oveilookeJ.  If  the  uatturB 
uf  the  change  whioli  is  occurring  in  tha  kidney  be  borne  in  mind, 
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ti^  pncdtinDeT  will  M  nuf  aAnpi  dit  i^b^ujbv  mwiiiLur:— &ei 
thai:  tvsks  llielS^ie*  B»  BniC'  M  p«Kbi£.  lad  Bat  aaarami  tt  at 
general  heaJtlL  TiroJCE  3Jii.  irmi  stf  ncefoL  Ind  is  buih  W  -^■"■"^ 
thtt  in  rauiv  <^  tb&9t  Qts&f  -*->:  tnnsi  ^«t  duuuiia.  Btd  jfiinw  lii » 
■ft  Tnr"t  'aJTTiTnHj  nrnnfftrnpc  ConpoBB^  deoKaim  (f  Ivhhl  la^i- 
pannd  qiiriif  of  JBMOfKr  xnd  fiziubs.  and  «lii  endsndiB  msr  it 
p-fea  amxiciasty.  and  is  mmu:  aeef  '■nL  rroc  uensfn. 

Tnatmuaj  «/  flTrnwiwrnj  vika  li^  gitfajy  u  mu:  ^rond, — 
Idstlj,  u  to  tbe  tnesBHoit  if  HwK  amx  t£  iIliuBiiiiam  in  wiuA 
diere  ic  bd  tcaiI  ifiynr  After  CEaiuaxWE  hgMHirto^eK.  is  hw 
otndidoDS  <f  de  wfwtem,  wlta  I«v  feres,  in  nmt  aas  trf  phtoii 
ud  dirauc  tetB^^ds,aad  ■■  snaeoikrenifiaank,kSiia^]M^rs 
off  in  the  mine.  In  aamm  ^  liiat  taa^  bvfm  a  foaat^n  lAat 
there  15  Bcaj«6ly  dke  di^acs  puSne*  u»  W  d£a««xed  n  on  pwl  (f 
the  liodj.  Etett  <£n  urns  be  m^e  tc  isqffvn  1^  ^is^  bafaJi, 
and  inm  is  tsftmHj  fatuaiUe  in  litem  cmu.  I  neei  mxrvtiw  m 
titers  is  no  ■"'*^'**tiw  Ac  Ac  be  nf  leoMifies  lyeai&j'  ■"^■■■■iiiii^ 
the  kidtury. 

It  h  tmnece^HTte  iDoie  to  dc  1 1 1  M iiii  ■!  tf  oms  li^^Aae 
□pen  t^npomy  nbiBal  rMyriwi.  m  vteua  m  |MBeBBais  Mid 
choleia,  lUT  fa)'  those  is  -wladL  llie  tac^e  «f  alb^Bn  t  [11  "ill  ■!— 
preasure,  exerted  iij  tbecmid  sKmi.  ^  ^  Tstoral  tsBta^aa 
the  Teius. 

tliere  ue  nne  odia  cans  u[  albsBimm  «13(ii  hare  not  Imb 
alluded  to,  le  far  cxaiqiJB,  cun  «f  liijltm  anae,  a»d  aB»  of 
temponry  (»n^E£ti<.4i  of  tke  kidnq,  hu  i^m  will  b  '*i*j*»ff»^  in 
the  proper  plaot.  Fur  fsn^er  and  U'jR  detaDed  infonnatwn.  t]ic 
mder  ii  referred  to  tbe  worki  ^  Dr.  J^iintaaE-  iiid  Dr.  fa^wm 


Bux. 

WIkd  mod  1a]«  is  incaent  in  oriDe,  it  giTce  10  the  secretin  a 
verr  dui  vellow  co!i>ur,  •"iii'cli  is  eren  more  dijtiiict  wten  ^b 
lajcn  iii  pla«d  apoa  &  pejfectlr  irhite  snriace.  u  t>a  a  plat«,  liaa 
wliere  a  coiuideTable  bolt  of  urine  is  eiunJn^  This  arises  frcm 
the  pKfigbce  of  th^  cjlijimLg  matter,  which  \as  rwxived  the  naae 
of  biliBtnitH.  It  may  be  complewly  recioTeii  from  anv  solatioii 
eontaininj  bile  br  ciiiatig  it  t.o  filti^r  thr>ugh  a  layer  of  chamnL 
The  presence  of  bile  tn  luiiie  is  commoalj  ubserved  id  cases  of 
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jaundice.  Ftoih  some  eanse  or  other,  as  fmm  presBnre  apon,  or 
obstruction  ftf,  the  wnnnior  duct,  fcik,  after  it  has  "been  Mcreted,  is 
pajtly  or  entirely  preTenteJ  from  escaping  iuto  the  intestine.  Tbe 
gall-WaddiT  and  large  and  small  ducts  eoon  ■bftconic  distended  bj 
the  ftccumuiation  of  the  secreted  bile,  wliich,  finding  no  escape,  is 
reabsorbed,  Som*.'  uf  ita  constituents  pass  into  the  blood,  and  are 
partly  ileposited  in  ttc  tisauea  and  partly  carried  off  in  the  nrina. 
That  ecareet^v  any  bile  parses  into  the  intestine  in  many  cas^  of 
jaundice,  is  proved  by  the  pale  colour,  offeasiYe  odour,  and  clay-like 
consistence  of  tbe  fEeces, 

ScYcral  tests  httTie  been  propoaed  for  the  detection  of  bile  in 
orine.  Tbo  t'ffieacj  of  some  of  these  tests  depends  upon  a.  change 
being  produced  in  the  wluuring  matter ;  that  of  others  upon 
alterations  of  the  resinoiis  acids. 


Foe  DETECTUfo  the  Colooking  Matteb  of  the  Bile. 

253.  Tltaintric  Aoid  TeEtt. — This  maybe  uppHed  in  t>*oirayE: 
(n.)  A  few  drops  of  the  hiLiary  urine  are  to  be  poured  upon  a  white 
pUto,  and  it  dnij)  of  nitric  aoid  allowed  to  fall  upon  it  As  the  aad 
gradually  misea  with  the  surrounding  fluid,  a.  play  of  colours,  com- 
mencing in  green,  passing  through  Tarions  shades,  and  termiaatiiig 
in  red,  will  5)e  ubscrvcd. 

(i.)  A  portion  of  the  urine  is  to  be  placed  in  &  test-tube,  and 
treated  as  l.iefure.  If  much  bile  be  present,  a  bluisb-greeu  colour  at 
first  ap{>oa:rs.  Thia  is  succeeded  by  various  sh^es,  until  the  play  of 
colours  terminates  in  red. 

S59.  nellec's  Teat  conBista  in  adding  to  the  suspected  urine  a 
few  drops  1/  a  solution  of  albumen,  sind,  after  agitation,  a.  little  nitric 
acid.  If  the  colguriog  matter  pf  bi|o  is  present,  the  flijcculi  oi  albo- 
men  which  are  precipitated  will  possess  a,  dull  green  or  bluish 
colsur. 

Not  unfrequentlj,  the  albuminous  fflocculi,  when  thrown  down 
by  BJtrio  iioid  iti  urine  destitute  of  bile,  arc  more  or  legs  eolonreii  in 
consequeucu  of  the  action  of  the  nitric  acid  on  the  colouring  matter 
of  the  urine  (urosan thine).  The  colour  is  fioraettmee  radish, 
sometimes    bluish.     This    change   is  not   uufrequently   observed 
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in  allDQininous  iirine ;  ami  Dr.  Basham  conEulera  it  a  condition  of 
verj  unfavuur&ble  signiticiiiice,  »di1  states  tliat  he  bus  luut  with  it 
most  frequontlj  in  the  ^cutt!  ftirms  of  renii.1  diseasG  ("On  Dnijity 
cannecled  with  DUrase  of  Um  Kllneija"  p.  48).  Tliis  rea-otiuji  must 
not  be  mistaJten  for  that  dependiint  upon  bilia^ry  colouriag  matter. 

260.  Colour  of  PhosptaateB. — Aftcx  exposing  urine  to  the  air 
for  a  diy  or  two,  crystals  nl  triple  phosphate  are  formed,  ag  is  wcEl 
knoTfn.  If  bile  pigment  be  present,  these  crpBtala  hjiTe  a  yellow 
tinge.    HaasaJl  ["The  Uiine,'"  jp.  27.) 

S01,  Acata-te  of  J^vA- — In  urine  contftiniag  bile,  the  precipitate 
produced  b;y  the  addition  of  acetate  of  lead  has  a  yellowish  colooi. 

282.  Evidence  of  Bila  obtained  "by  Microscopical  Examination 
of  the  Deposit. — I*  the  uriny  euatain  any  epitlittlia,!  cells  fretii  the 
kidney,  as  is  usually  the  case,  micioscopieal  eiamination  of  the 
deposit  will  a-t  oace  show  the  presence  of  bile,  as  the  colls  hu,ve  a 
bright  yeliow  tinge.  The  existence  of  this  tinge  proves  conclusively 
the  presence  t-f  Ijile  vekumng  niattur;  but  its  absence  cannot  be 
regarded  is  satisfactory  ])roOif  of  the  urine  being  free  froiu  bile.  In 
eases  of  kidney  dispa.sc,  whoil  bile  is  present  in  the  urine,  the  casts, 
as  well  IS  the  cells  they  contain,  when  esamiiied  in  thd  microscope, 
are  seen  to  have  a.  deep  yellow  tinge.  Cell?  of  vaginal  and  hladdei 
epithelium  evea,  are  often  intensely  coloured  in  cases  of  jaundice. 
In  one  cage  of  jaundiee,  aawciated  with  wasting  of  the  liver,  I  found 
a  vast  aatnber  of  dumb-hells  of  ovulate  of  lliae  in  the  urine.  These 
dumb-hpUs  wore  coloured  of  an  intense  yellow  cjlour,  but  tL«  octo- 
hednd  crystalfi,  which  were  aJso  presenE  in  considerable  number,  were 
colourless. 

The  fire  tests  just  deBcribed  euablc  us  to  detect  only  the 
colouring  matter  of  the  bile. 

Fott  Detecting  the  Biuakt  Aciis. 

263.  Pettentofer'a  Test.— If  albumen  be  present,  thia  muEt 
first  be  coagulated,  &ai  separated  ljy  Ultration.  AlHiut  a,  druchm  of 
the  urine  is  to  be  treated  with  ahaut  two-thirds  of  its  bulk  of  strung 
solphuric  acid,  which  is  free  frain  pulphuruug  3ci4,  the  iteid  being 
added  drop  by  drop,  to  prevent  the  temperature  rising  much  above 
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100";  a  piece  cf  sygar,  aTjflUt  tlie  size  of  ft  large  pin's  held,  or  a  drop 
or  two  of  svnip  miiy  now  l]c  added  to  tiie  miiture,  aiiil  in  the  cuuree 
of  a  rainuto  or  two  a  violet  tiDge  *vill  OMiir  if  l>ilc  he  present  TSub 
test  is  not  perfectly  satisfactory,  sinco  it  ia  very  easy  to  obtain  i 
redilLsh  colour  hy  the  action  of  the  acid  upon  the  sugar  if  albumeB 
and  DO  bile  is  present ;  moreoTer,  oil  of  turpetitine,  oil  of  lemoDS, 
and  of  dovea,  with  other  aubatancee,  pold  simtlar  results,  la  all 
these  cases,  howeTor,  che  colour  is  not  bright  like  that  produced  bj 
the  aeida  of  tho  bile.  The  action  of  the  snliphurie  acid  on  tie  sugar 
alo'fto  produces  a  brownish-red,  but  this  cannot  be  mistalten,  as  the 
colour  ia  very  different  from  thiit  developed  by  bile,  I  reconinieiid 
eTgryone  to  become  familiar  with  these  coloura,  by  going  through 
the  expurimeQts  for  himself  by  daylight  with  a  diluted  aolntion 
of  bile, 

264.— Hoppfl'aMethoa.— The  method  of  applying  this  test  has 
been  modified  by  Dr.  Fi:lix  lloppe,  whose  plan  answers  esceedjBglj 
well,  and  ia  so  lielicato  that  the  smsillest  quantity  of  biliary  acid  can 
be  detected  mth  the  grcatcist  ci;rtainty.  The  urine  suspected  (o 
contain  bile  is  to  be  treated  with  exeess  of  milk  of  lime,  and  boiled 
for  half  a,n  hour.  Tlie  elear  fluid  obtained  byfiltratinn  is  evaporated 
nsarlj  to  dryness  and  then  decomposed  with  excess  of  strong  hjdro- 
ohlorioaeiii,  The  misture  is  to  be  kept  boiling  for  half  an  honr, 
and  the  acid  is  to  be  removed  from  time  to  time,  to  preTent  the 
spurting  whicli  would  occur  if  the  misture  became  too  concentrated. 
Wlien  toEipletely  cold,  the  mixture  is  to  be  diluted  witli  from  six  te 
eight  times  its  volume  of  wattT.  The  turbid  solution  is  to  be  thrown 
on  a  filter,  and  the  resinous  mass  washed  until  the  water  runs 
through  quite  eolourlesa.  The  insuluhls  maas  is  nest  to  be  dissolved 
ill  spirit  containing  90  ](er  cent,  of  real  alcohol,  decolourised,  with 
animal  charcoal,  again  filtered,  and  evaporated  to  dryness  aver  a 
Wiitor-b^th,  The  ytllowish  resinous  residue  ia  pure  c/ioloirlic  aelil. 
By  warming  it,  it  emits  a  peculiar  musk-like  odour.  It  is  to  be  dis- 
solved itl  ii  little  c^ustiC:  soda  and  lyarm  water,  a  little  sugar  added, 
and  three  drops  of  concentrattjd  sulphuric  acid  are  allowed  to  foil 
slowiy  intfi  the  misturc,  Thi;  rvsiJicus  acid  is  at  first  precipitated ; 
but  afterwards,  the  flakes  adhering  to  the  glass  are  slowly  dissolved 
hy  the  addition  of  more  sulphuric  acid,  and  a  perfectly  clear  fluiJ, 
of  a  beautiful  dark  Tiukt  colour,  ia  produced.    (Virchow'3"-ii-t.'Aif^ 
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Vol.  XIII. ;  "Archirn  of  Mftieine,"  VoL  3.,  p.  546  ;  Abstract  of 
Kiihne's  Paper  on  "IcCcfut,'"  bj  Dr.  G.  Scott.) 

Qes.    On  Uia  Clinic&l  ImpArldjicA  <tf  Bile  in  the  ITriaA. — 

The  con ai delation  of  this  quescioD  iniolves  the  discu^on  of  the 
pathology  of  jaundice,  a  sabject  upon  ffhich  there  is  the  graiteel 
difference  of  opinion  in  the  present  day.  liideed,  obserrers  arc  not 
even  agreed  as  to-  the  mere  structure  of  the  healthy  o-rgan ;  and 
Henle  had  very  receotlj  written  a  paper  confinnatorj  of  ihe  riew  of 
Dr.  Haodfield  Jones,  who  maintains  that  the  liverHJells  are  situated 
outside  the  ducts,  and  are  concerned  rather  with  the  formation 
of  amjloid  matter  or  snigar,  than  with  the  production  of  bUe. 
Frerichs  ag^u  iu  his  work  on  diwasesof  the  liver  dues  uot  discuss 
the  Btructcre  of  the  healthy  organ,  but  seems  to  eonsLder  that  the 
li-^er-cfills  lie  between  the  capilUrit.^s  in  eiMiUfctive  ti^ie,  aud  ha»e 
DO  direct  connection  with  the  ducts.  In  his  aumeroua  drairings  he 
bos  klraost  igni>r€J  tho  esisttuM  of  tho  ducts.  He  has  described 
and  figured  in  cirrhoaia  as  "  bindegewcbe "  (counectiTe  tissue), 
cell-contftining-tubes  as  distinct,  in  properly  prepared  specimena,  as 
any  uriniftrous  tubes,  and  has  omitted  to  represent  the  relation  of 
the  cells  tu  the  ductj^  in  one  single  instance.  Until  these  simple 
quesUune  of  elementary  anatomy  he  decided,  it  is  impussiblc  that 
we  can  agree  in  opinion  upon  the  altered  action  of  so  elaborate  an 
organ  as  the  liver  in  disease.  Frofessor  Frerichs' injections  haye  been 
made  with  opaq^iie  injection,  a  mode  of  preparation  n-hich  renders 
the  dcmonstratiun  of  thi;  healthy  strUCtnrC,  or  <fi  the  cLanj^es  which 
have  occurred  in  disease,  impossible. 

I  possess  many  specimens  of  the  Iitct  injected  with  tracspitrtnt 
fluid  {"  Archims,"  \al.l.),  which  prove  most  conclusively ,  that  thfl 
liT-er-cells  lie  in  tubes  continuous  with  the  duets.  This  view  has  now 
been  received  by  Kiilliker  and  others.  The  bile  furmed  by  the  cells 
pusecs  directly  into  the  ducts,  and  is  eairied  away  by  the  largef 
ducts.  In  jaundice  there  are  impediments  to  its  escape  from  the 
larg^e  littCta  out*idc  the  liver,  or  from  smaller  duets  within  the 
organ.  In  either  case  tli«  bile  accumiiktcs,  the  ducts  become 
stretched,  a  certain  quanfitv  passes  through  thijir  coats,  and  is  taken 
np  by  the  hloodvessels,  ur  wha.t  is  iiicTe  probable,  is  absorlicd  by  the 
ntiraercna  lymphatic  vessels,  ramifyiag  in  the  portal  eanuls,  and 
in  the  transverse  fissure  of  the  liver. 
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It  is,  however,  held  by  Dr.  Budd,  that  jaundice  may  result — 
1.  From  obftrwliBn  Ui  ('«•  etenpe  of  hih  from  the  liver  after  it  has 
lecn  formed,  iiitJ, — 2.  From  what  ia  termed  'nippr<med  secrirtior,  in. 
which  aise  It  is  suppcsed  thut  the  substatices,  which  should  bt 
eepan^t^ii  froai  the  ithni  and  com-trtcd  into  bile,  remain  in  the 
tireulatioo.  Frcrichs,  Kiihne,  and  others,  hare  brought  forward, 
surgamenta  cn^poMd  to  this  view,  bat  it  has  recently  received  snpiwrt 
from  the  ehservations  of  I)t.  Harlcy,  who  observes  that  cert^n  con- 
stituents (biliTprdiii,  tholeeterine)  of  the  bile,  hk  pfoduced  in  tha 
blood,  and  art  only  separated,  and  not  formed,  by  the  liver,  whila 
there  are  otter  constituents  (glyiihocholic  and  taurocholic  acids) 
which  are  actually  formed  by  tht  liver.  From  this  he  argues,  that 
nhere  the  colouring  matteF  is  alone  found  in.  the  urine,  the  <XBe  ia 
one  of  jaundice  from  suppresxhit,  while,  if  the  biliary  acids  are 
present,  it  is  clear  that  these  subslaneea  must  have  been  fanned 
by  the  liver,  reabsorbud  into  the  blwid,  and  excreted  in  the  urtma, 
and  the  klso,  therefore,  arises  from  obstruetioii. 

It  must,  hovfeser,  be  borne  in  mind  that  the  proportion  of 
biliverdin  and  chulosterine  in  bUc  is  very  small,  and  that  although 
biliv'i'riliu  can  be  formed  from  the  colourbg  matter  of  the  red 
blood  corpuscles,  and  might  tinge  the  tissues  and  the  urine,  no  ona 
ha^  shown  that  it  ia  BTer  produced  in  sufficient  qumtity  to  give  riSC 
to  the  intense  general  staiiung  often  seen  in  jaundice.  There  aie 
facts  in  favaur  of  the  view  that  colouring  matters  ai  welL  as  the 
resiaiJita  nails  are  iLctiially  formed  in  tlio  livtr.  Moreover,  it  ia 
difficult  to  cunceive,  that  a  large  and  important  oirgan  like  the  liva, 
can  ceaae  to  ptrfumi  its  functions  for  three  weeks  or  a  montK 
withoiit  giving  rise  to  the  most  serious  constitutional  symptome,  and 
without  itself  suil'ering  most  aerioua  alterations  in.  Btructure.  Nor 
have  those  who  fiii[iiwrt  the  xupiiresdon  Iheorij  attempted  to  eiplsun 
what  bccomee  of  the  large  quantity  of  material,  which  would,  under 
other  circumstmces,  have  undergone  conversion  into  biliary  acids. 

On  the  other  hand,  in  certain  tasos  of  cirrhosis,  where  theje  is  a 
most  positive  and  gradual  wasting  of  the  sccretiog  structure  of  the 
liver,  there  is  ao  jaundice.  How  ia  it  that  the  biliverdin,  formed  in  the 
blood,  does  not  tinge  the  tissues  in  these  cajesT  Mor  are  we  justified 
in  placing  the  earae  reliance  upoa  Fettonkoffer's  teat  when  applied 
to  the  urine,  aa  some  obserTers  aje  inclined  to  do.  I  cann<jt  feel 
eatisfiod  that  in  those  cases  in  which  I  &il  to  obtain  iudicatioiifi  id 
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the  rednous  acida,  that  they  are  rmUTf  shsent.  Eiiline  las  detected 
the  pre&eBcc  of  bile  acids  in  many  spcciraons  of  icteric  urine,  by 
following  Dr.  Felix  Hoppe's  method  (§  264).  Althomgli  all  ivcciit 
observers,  who  have  studied  this  pubjoct,  admit  thsit  the  detectioTi  of 
the  biliary  adds  is  must  difficult  and  requires  the  greatest  Ciue, 
Dr.  Ilarlcy  seems  to  ruly  upon  the  ordinary  Pettenbufer's  test  ta 
distaBguish  two  classes  of  lases  of  jaunilice.  Kiihne's  observiitiGn3 
havG  quite  disproved  Frerichs'  theory,  that  the  biliary  acids  itere 
conveited  inti>  hi) e-ci)I curing  uiattcre  in  the  blood,  aiid  the  etatement 
of  Freriehs  and  Stadeler,  that  hile-eoliiuring  matter  and  hile  acids 
never  apptar  together  iti  the  anm,  has  been  sbown  to  bi;  erconeouA 
For  full  informatioD  upon  this  EUbject  the  reader  ia  referred  to  an 
abstract  of  Kiilutti'a  observatioEB  by  Dr.  Seolt.  ("Aivkives,'"  Vol. 
I,  p.  342.) 

It  seems  to  ms  that  the  TJerr  that  in  certain  cases  of  jaundice 
there  is  iuppressioD  <\f  the  action  of  the  livtr,  that  the  liver  does  not 
produce  bile,  iicd  that  no  biliary  acids  are  forintd,  is  oppused  U>  Tcry 
many  facts,  and  I  have  btum  \vi\  to  incline  towards  the  view  that  in 
all  Cases  of  jiiiindicie  the  bile  has  Iwen  formed  by  the  lirer  t^lls,  and 
has  been  reabstirbed  after  its  formation,  and  perhaps  much  cf  it  again 
«3Creted  in  an  altered  form  by  the  ijitestiree.  It  ia  easy  to  conceive 
that  the  relative  proporti.on  of  the  biliary  acids  and  colouring 
■matters  produced,  ma.y  be  very  difTeient  in  diffbrout  cases — that  the 
q_uaatity  of  the  acids  fiirmcd,  niiy  vary  greatly — that  their  com- 
position may  be  affected — taurocholic  acid  b<?ini;  produced  instead  of 
glycocholic  aciJ  (KiLhat;) — ^that  the  quantity  of  blnod  corpuscles 
■diaintegriLted.  by  the  presenec  of  bUe  compounds  in  the  blond — and 
that  other  ch«inical  iIcrangecaeDts  may  be  Ciiused  without  the  action 
of  the  liver  ceila  being  suspendcdL 

268,  Oa  tlia  Treatm-ent  af  Caaee  of  JEmidiee. — Cases  of 
jacndice,  which  occur  ao  commonly  during  the  t.ummt;r  months,  and 
are  mit  conuectcd  with  organic  -disease,  require  but  very  simple! 
treatment  The  jaundice  nsually  lasts  for  a  perlud  varying  from  n 
fortnight  to  five  or  sii  weeis.  and  then  gradually  disappears.  The 
pathology  of  ih'QSQ  cummon  cases  is  not  at  all  understuod.  In  maay 
thure  is  scarcely  any  constitutional  disturbance,  althrtugli  the  urine 
is  very  dark -col vurcd  and  s-ometimi's  contains  biliary  acids,  and  the 
fteoes  are  perfectly  colourless.    Geutlc  laxatives  and  small  doses  of 
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bjdracKloric  acid  gr  ammoniacaj,  $altB  scetn  to  Ai  gMd,  but  the 
remedial  mtasuro  in  whlcli  I  bay*  the  greatest  confidence  consistfl 
in  milJ  counter-ipritation  over  the  liTcr,  Even  the  application  of 
cold  wet  clotlis  for  half  an  hour  now  and  thcE  wi!l  relieve  the 
pain,  sen^e  of  fulricfu,  or  uneasiTiess,  about  the  hepatic  region ;  ^nt 
rigs  steeped  in  equal  pnrta  of  stTtiiig  hjdrocbiidric  acid  and  water 
applied  for  bilf  an  hnur  dail^  form  the  best  application.  This  appli- 
cation, which  I  Iciirned  from  Dr,  BlakistOD,  is  of  great  seirice,  nut 
only  in  actual  jaundice,  but  in  cases  of  temporary  biliajy  derang*- 
nient  goneraltv.  'I'hc  acid  raaj,  perhaps,  act  thro-iigh  the  cutaneous 
nerves,  by  en'iting  the  biliary  ducts  and  gall  bladder  to  contract 
It  alsu  causes  action  of  tkc  caloti.  Siunli  dofca  of  mercury  once  i 
week  seem  to  give  relief  in  eoegg  of  these  cases.  Muriate  of 
ammonia  (^0  grains  three  times  a  day)  and  hcnzcic  acid  (3  to  6 
grains  thref  times  a  day)  are  faTouiitc  remedies  on  the  continent. 
[n  health,  haizQic  acid  is  excreted  in  the  urine  in  the  form  vi 
hippuric  acid  ;  but  in  jaundice  Ktibne  has  shown  that  benzoic  acid 
and  IjcDioatcs  pass  Uiicbaaged  into  the  urine.  I  have  given  ptwip- 
pljjllin  [i  grain  every  other  day)  in  Beveral  eases,  but  can  offer  no 
opinion  &s  to  the  advimtagDS  of  the  irmeily.  In  some  ca«;s  iEipij- 
satcd  bi!c  apj)(3a,rs  to  do  good.  Dr.  Harltj  has  had  It  prepared  by 
Me^rs.  Savory  and  Moore,  enclosed  in  gelatine  capsides — a  veiy 
useful  Euggcstion,  as  the  hil^  is  not  set:  free  until  it  reaches  the 
duodenum. 

In  cases  of  jaundice  depending  upon  jiennanent  closure  of  the 
duct,  liP  from  pressure  ef  a  tumour,  impaction  of  a  gall  stone,  &e., 
the  jaundice  continues,  and  bile  passes  off  in  the  urine  as  long  as  the 
liver  retains  tho  power  of  secreting  it.  I  shall  not  enter  into  the 
consideration  of  the  treatment  of  those  terrible  ciacB  ia  which  the 
jaunilieG  lieponds  upun  acute  wasting  of  the  liver,  or  upon  the  rapid 
disorgLiDisatiuu  which  soni'Stimes  follows  a  severe  blow.  The  greatest 
caiitioii  should  always  he  esercisciil  in  giving  un  opinion  a£  to  the 
Muee  of  jaundice,  and  also  as  regards  the  prognoBiB,  For  further 
information  upun  the  subject  of  jaundice,  the  reader  is  referred  to 
the  works  of  Dr.  huWOa  tJw  Liver,"  Dr.  Harley  ''Cn  Jaundice," 
and  Dr.  Thudichum  "Oii  Gall  Sto;i«." 


CHAPTER    XII. 


Urine  in  Disease.  Soluble  Substances  which  do  not  exist 
IN  THE  Healthy  Secretion — Sugae,  Aixapton,  Leucine, 
Trtosise,  Inosite,  Acetone,  Ctstke.  Sugar  iji  JJetiMy 
Urine — Diaheips — Geni'ral  CharactBrs  of  the  Urine  in  Dia- 
betes— Colour- — Smell —  0/  the  Urea  and  other  Co/islUiieitls — 
Albumen  in  Diabetic  Urine — Spevijlc  Gravity — Reaction-— 
Deposits — Diabetic  Sugar,  or  Glucose — Tests  for  Diabetic 
SuGAK — Moore's  Test — Trommer's  Ttst — lian-esKiPs  and 
other  Solutions — Circumsta  iice-s  inlerferitig  icith  the  Action 
of  Trammer's  Ti'st — On  Tenting  far  Suffiir  icken  oii/^  Traces 
art  priielit — BrUfke's  Test  fvr  Traoes  »f  Su^Ur — Of  the 
Yea-si  Test — Maumene's,  or  the  Perchloridr.  if  Tin  Test—~ 
hinmidh  Test — Chromnte  of  Potash  Tent- — Of  Estijiatikg 
THE  QuANTiTT  OF  SuGAH — Vulmnstrieally — Fennmtatlon — 
Dr.  Gon'ocl's  Metkud — The  Pulnrising  Sacchurimcter — 
Dr.  liaberis'  Plan — Odsehvaiiuns  irrON  the  Katuije  and 
Teeathent  of  Uluietes — Amyloid  af  Glucogenii:  Matter — 
Bernard's  Researches —  Views  of  Dr.  Piity  and  Dr.  Harley — 
(hi  the  Farmalxon  of  Ami/hid,  Fifl,  ^c,  in  the  Lirer-cell--- 
Dr.  Mc  DoimeU'x  Obserratiaiis — Of  the  Clinical  Importanee 
of  Sugar  in  the  Urine — Cat-aract  in  Diabetm — Oriyin.  of  t/if 
Urea  in  Diabetes — Siiyor  in  the  Urine  in  Dixease  if  the 
Hespifotory  Organs^^The  ETperiniMits  of  Hei/noso  and 
D4':f'dmbr«  repeated — Analyses  of  U,-i'ie  in  Diabetes — Oh 
THE  Tkeatmest  OF  DuBETES — Subxtliiites  for  Bread — Diet — 
Wines— Pepsin — Medici-ne — Alcafton,  LEUCINE,  Tyhosene, 
Inosite,  Acetone,  Ovstine, 

297.  Suftflj  la  Heftlth.y  TTriae. — Tmcoa  of  sugar  are  staled  to  be 
present  in  iK-altliy  urine,  by  Briiukcj  whose  observations  have  been 
Mufirmed  bj  Dr.  Bence  Janug.  The  proportion  is,  howeTer,  not  auf- 
fident  to  bo  recogniBcd  by  tlio  crdinarj  tests,  unless  some  of  the 
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other  urioaiy  const!  tu«nta  sire  first  separated.  It  is  possiljle  that 
the  colouring  matti'r  in  licalthy  urine  may  bu  the  source  froza  which 
the  Bmall  quantity  of  sugar  present  is  deriretl.  Schuuk  hu 
Bhown  that  the  iiubstiiaco  from  whidi  indigo  is  obtained  i!xist3  in 
the  plant  as  a.  body  he  ti'nns  in-dicaQ,  This  indican,  when  heated 
with  strong  acids,  splita  up.  into  indigo  hlue,  iudigo  red,  and  a.  kind 
of  sugar  (CqsIIioO  ).  Sly  friend  Professor  Bloxam  has  shown  that 
specimens  of  urine  whit^h  gi  vu  no  indieiitions  of  the  preflence  of  sagsr 
(coppur  test),  when  heated  with  sulphuric  or  hydrochloric  acid, 
deposited  a  hrown  precipitate  of  the  siiijii!  co-mpositioQ  as  anchranilic 
acid  (Ci,H;J»0.)j  a  product  of  the  decompusitiun  of  indigo  blue. 
These  deposits  being  separated  by  filtration,  it  was  found  that  the 
clear  tiiiid  give  dtiidfil  iiuli-at'uijii  of  suj'jT.  (Bowman'a  "Medkid 
Chemulrij"  fourth  editinm,  p.  15.) 

(Jetasicjuajly  traces  of  this  substanM  may  be  detected  in,  the  uriae 
of  persons  who  a.re  nut  suffering  from  iiiiy  particular  symptoma.  It 
may  ho  excreted  iat  liijs,  or  cvtii  for  a  few  weeks  at  a  time,  in  sradl 
pruportion.  These  cases  Jn  not  generiiljy  pass  into  confirmed  diabetes, 
but  they  s-boulJ  he  carefully  watched  by  the  practitioner.  Some- 
times, after  ahstinence  from  food  for  some  hours,  a  meal,  coneisCiBg 
entirely  of  starchy  matter,  will  cauBG  sugar  to  appuar  iu  the  tiriue, 
and  if  a  person^  under  these  cirt;iimstaiicea,  take  a  quantity  of  cane 
iugar,  a  teuiponirj  diahatic  condition  will  almost  certainly  be 
induced. 

DlABUTES. 

S08.  Difthetee.— Althcmgh  sugM  may  lisTe  bucn  detected  in  the 
urine  daily  for  several  weeks,  recoyerj  often  takes  place.  Diabetes 
toaj  la£t  for  masj  years,  but  it  frequently  causea  lieath  in  from  one 
to  four  years.  Although  much  light  has  been  thrown  upon  the  pro- 
duction of  sugar  in  the  animal  body  of  late,  no  satirfactory  cxplaim- 
tion  of  these  cases  has  yet  been  offered,  nor  do  we  know  anything  of 
the  condition  of  the  aystem  which  precedes  and  ushers  in  the  iaiaX 
form  of  diabetes. 

Two  kinds  of  diahetcs  have  been  described — diabetes  nn^lUtuiwi 
<laibett3  insipidas.  I  hafc  already  had  occasion  to  allude  to  the 
latter  (§  193),  and  have  meutioned  that  in  this  condition  large 
quantities  uf  pale  urinej  containing  little  solid  matter,  and,  it  need 
scarcely  ba  repeated,  no  sugar,  arc  passed,  it  is  therefore  quite 
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mtaecffisary  t»  desoribe  this  cocdition  a^  a  distinct  disease;  the  tenn 
diahetes  Eliould  aaver  be  applied  to  it.  Diabetes  is  sometimai  nllod 
fneUituria  or  ^Incomria. 

339.  C^eneral  ChazacterB  of  Diabetic  Crime:  Oolaor;  BmaU.— 
Diabetic  urine  usuiilly  possesses  a  peculijir  fimeli,  wliicli  li^is  boon 
compared  tg  that  of  violefca,  apples,  new  hiy,  wLtj,  hureca'  urinr, 
musk,  and  sour  milk.  Soch  conipfiriaong,  serve  oaly  tu  slmw  liow 
difficult  it  is  ti»  give  bj  description  a  correct  ideii  of  t.  particular  uJiiur, 
The  cohiTir  of  diabetic  urine  is  gencnilly  pale,  SometinidBf  but  imt 
uaually  until  after  two  or  three  days,  tke  surface  bccorota  eovored  with 
a  Khitiah  film,  owic^  to  the  deTelupment  of  the  •iuytir  Jmi/jun  nml 
Pt'ntcdium  ^hiueum.  It  has  a  sweet  taste,  and  often  jittrtiel.B  n 
great  number  of  flies.  This  is  sonifetimes  the  first  thiiif!  wliii;h 
directs  ths  attentioa  of  the  patient  to  his.  urine.  DialMliu  m^iT 
sometimes  disippeara  from  the  urice,  and  Irumle,  &  aulMtaiinti 
nearly  a]U<Hi  tu  sugnf,  but  obtaiaei  uoriaally  fTom  muscl^'d,  titkcM 
its  place. 

£70.  Of  tbs  Uresi  aad  other  ConBtituentl. — Thcigiuritity  of  iiri'ii 
varies  greatly  in  different  ease.f  of  diiihetus.  In  aiivuneed  nimw  it  ih 
diminished,  but  a  considerabk  cxcetiH  is  often  usiruLod.  In  <:\u- 
case  reported  by  Prof.  .Sydouy  Ringer,  tba.t  of  a  wnTiiari  wi'iKhinn 
1041bs.,  764  grains  of  urea  were  escrutt^d  \u  21  hourfl,  wliji'li  I'lirr''- 
sponda  tu  7  grains  per  pound  of  the  boiij  wi'iKht.,  tin:  f|iiuiiti.l.j  Jn 
health  being  onlj  3*5  for  each  jotind  weight  of  tin:  body.  I N  'irjti  i/l 
Dr.  (iarrod's  casca  as  mucb  as  1085  grains  of  una  iiuil  .'l.fliKi  grainii 
of  sugar  were  eliminated  in  24  hours. 

The  ubaerra-tion  of  Lehmiinn,  that  dialictic  urine  irivnriably  con- 
tains A);  i/i  urn'  ae'ul  and  never  uriciicul  is  uridfjiibtcilly  '-rroricjiin.  In 
this  country,  at  least,  it  is  not  uncoinmoij  to  niiH;t  Viith  uji  ithiiii'luril 
deposit  of  uric  aciiL  L)r.  I'ruut  rtfjarded  ihi.'  pri'M'i;''ii  ij(  \irv; 
acid  a£  a  farountble  rign.  rbe  cdM.ti  in  wJiich  1  liui'u  oUwrn-jl  it 
have  not  been  very  Bevere  cajrts.  Jji  ie-veritl  1  Jmcia  Beifii  un 
abandant  deposit  of  aric  acid.  Jlijipuri':  'ifid  iu  tmid  t'l  \iii  jii'Cbciil 
in  diiibetic  nrine  [Leijiiann  and  othertj ;  hut  iii.  B/inui  upci-jj/jeji*  ut 
urine,  in  which  Dr.  Garrod  eougbt  for  it,  he  Jaih-d  Ui  ili--tM.'t  \i,  ((/ul- 
s Ionian  lectures,  "Brit.  Med.  Jour."  \i'.r»l.t     I  banc  'loturLial  ji, 

Sulfhocyan-ogen  has  been  det«ct<4  m  <lialH,-t)<:  uniM  by  &liullxt;. 
Ferdiioride  vf  iron  strikes  a  r&l  colour  if  Buljiiioeyfiuidiw  U-  immui 
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Heller  states  that  the  urineanthin  is  increased,  and  Schnnt  ohtained 
much  indign  from  diahetie  urine.  A  rediiish  tint  is  often  produced 
hy  the  addition  of  nitric  acid,  but  this  Ig  often  obserred  in  rarions 
GpecimeDis  of  urine  whicti  du  not  conta-iii  sugar. 

S71.  All)iiitt«ft  is  sometimes  present  in  diabetic  urine.  Garrod 
detected  it  in  ten  per  c<)ut.  of  the  c^ucs.  DupuTtren  and  ThSauil 
considered  it  a  favouratile  syniptcra.  Eajer,  on  the  other  hanJ, 
coasitlers  it  arieea  froux  lenal  disease.  Id  a  case  irbicb  I  saw  latelj, 
the  only  symptoms  were  dyspepsia  and  the  secretion  of  rather  a 
large  quantity  of  urine  (3  piots),  Diahctes  vas  not  suspected.  1 
rsaraiaed  the  uiiae,  and  found  an  ahcndant  precipitnto  of  albiimen, 
with  a  large  quantity  of  sugar,  I  GitpresHed  a  verj  imfaTcunthle 
cipmlun  as  tti  the  result,  although  emaciation  bad  scarcelj  com- 
menMd.  The  patient  died  about  six  months  after  I  bad  seen  him. 
Albumen  was  detected  during  six  months,  and  may  hare  been 
present  at  an  earlier  period  of  the  eaae.  The  first  speeimeb  of  uiine 
was  cf  specific  gravity  102H,  and  contained  alhomen  and  sugar. 
fha  fuTmiir  w^  not  Gstinulied. 

Anahfiis  48. 

Water 92-2tl0 

Solid  Liuittcr 7Q-00 

Urea 12-00 

Sugar 33'00 

PixcdKilte       ......  lO'tJD 

A  Specimen  esamined  a  month  afterwards,  the  diet  having  beet 
properly  Tcstricted,  had  a  epecitic  gravity  of  1033,  and  was  h'gt 
eoloured. 

AiuilgnU  43. 

Water 936-8(1 

Solid  Biuiwr 63-50 

Urea 8-16 

Sugiir 46-15 

Albuini^n 2-21 

Fixed  S«lb 1-40 

Dr.  Gibh  found  albumen  in  the  uriae  in  the  peWis  of  cue  kidney 
and  sugar  in  that  present  ]ii  the  other  in  a  ca3«  of  death  from  cance 
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of  the  liver.    The  urine  containuig  albomen  had  a  apecific  gravity 
of  1015,  aad  that  con  timing  sugai  n  sipccihc  griivity  of  1026. 

Albumen  should  alway.s  be  sought  for  in  Uiahctic  uriDe;  anil  it 
ahottld  be  boniB  in  mind  that  its  prasenco  interferes  with  the 
reaction  of  the  copper  test  (§  277). 

372.  Speoiflc  OraTity— Reaction  — DepOHitB.  The  specific 
griLTity  of  diabetic  urine  is  very  high,  almost  al-wiys  abce  1030,  and 
it  aometimos  reach'ea  1050.  In  some  cases,  howeter,  the  specific 
giuvity  does  not  differ  from  the  healtby  stacdajJ,  and  may  be  as  low 
as  1010.  This  fact  shows  that  we  must  not  conclude  that  sugar  is 
necessarily  absent  in  urine  of  low  specific  griTity.  Its  reaction  is 
generally  acid,  Bometiraes  eicessirely  so. 

Dc])osita  arc  not  often  mot  with  in  diabetic  urine;  those  which 
haTc  come  most  frequently  under  mj  own  notice  are  deposits  of 
the  phnnpham,  and  deposits  of  tiiin  naif!.  The  fixed  salts  are 
generally  present  in  small  quantity,  and  chloride  of  Bodium  is  often 
altogether  absent.  The  extractive  matters  are,  is  a,  general  rale, 
relatively  much  diniiniahed  ill  qumtity;  tut  in  some  <:aecs  th<'j 
exist  in  considerable  proportion. 

&t3.  TUB  QuBJitlty  of  urine  accreted  by  patients  HufTering  from 
this  raalady  is  Bometimes  ein)rmous,  and  in  many  cases  this  is  the 
first  poiat  to  attnict  attention  to  the  diseu^c.  ^me  patients  have 
passed  as  much  as  twenty  pints  of  urine  per  diem,  and  P.  Frank 
meiitiou9  a  ca^  in  tvhicti  the  eaormous  quantity  of  fifty-two  pounds 
was  discbargod  in  twenty-four  hours.  The  proportion  of  solid 
matter  passed  in  twenty-four  hours  varies  greatly  in  different  cases; 
it  not  unfi-ecjuently  eicwds  two  pounds,  tlic  greater  pait  of  which 
is  composed  of  su^ar. 

B74-  Dlabetlo  Sugar  is  eaaily  obtained  from  the  urine  when  but 
little  urea  and  extractive  matter  are  present.  That  particular  forui 
of  grape  Hugar  or  glucose  whiuh  is  obtained  from  diabcted  uriiit 
differs  both  from  the  sugars  of  fruits,  and  also,  in  some  pajticnlars, 
from  the  sugar  obtained  from  the  liver.  It  generally  appears  as  a 
treacle-like  mass,  but  of  a.  pale  brown  colour,  which  Joes  not  crys- 
tallize, especially  if  heat  be  employed  in  evaporating  the  solution. 
If<  however,  some  t)i  the  urine  of  apeclSc  gravity  1050,  from  a  bad 
case,  be  allowed  to  evaporate  at  q  temperature  of  100",  small  warty 
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masses,  of  a  rounded  form,  soon  make  their  appearance.  Under  fke 
raicroscppe,  these  are  wea  to  hive  projecting  from  the  eurface  tcij 
beautiful  crystalline  plates.  ^Vhen  a  considerable  quantity  of  the 
sttgaj  has  crystalliMd,  it  may  be  ma^htd  with  ieenjold  water,  well 
pressed  between  folds  of  bibulous  paper,  and  dried  over  sulphnric 
aeid.  It  is  now  in  many  tKsys,  nearly  colourless,  and,  after  two  O'T 
three  crystallizations,  from  distilleJ  water,  it  becomes  nearly  pure. 
In  Plate  XllL,  Fig.  66,  some  baautiful  crystals  of  grape-sugar  are 
represented.  These  were  obtained  hy  allowing  a.  few  drops  of 
diahetic  urine,  containing  a  rapro  trace  of  urea  and  salts,  to  evaporate 
xpitnt'ivmuslii  on  a  glass  slide.  Similar  crrfitaJa  were  obtained  from 
the  tears  of  the  patient  (ease  reported  by  Dr.  Gibb,  in  "  Archives  of 
Medmm'"  Vol.  I.,  p,  250),  I  hare  o^btaiccd  crystals  from  several 
specimens  of  diabetic  urine.  Tbeae  crystals  are  very  beaatifld 
objccta  -when,  examined  by  [Kilarised  light.  When  burned  they  leave 
scarcely  a  trace  of  residue.  It  is  cnriona  that  crystals  of  diabetic 
sugar  have  act  been  £gurcd  beftirc. 

£75.  Of  tbe  ToxuIeb  developed  In  I9ia.betio  ITrine.^ThoTO  are 
two  kiiidjj  of  fungi  which  art  doveleped  in  diihetic  crine — the  yeast 
fUnguB,  and  the  ponicilium  gla,ncujn.     Tbe  former  is  cbaracteristic 
of  saccharine  urine,  and  Bj.  Hassall  cunsidors  the  development  of  this 
fungus  a  moat  valuable  teat.    {"Tla-  Urine  in  Health  and  IHsease,^' 
p.  146r  Figs.  43,  44.)    It  is  necessaiy,  however,  {■o  set  the  orine  aside 
for  B,  few  days,  before  the  fungus  will  form,  so  that  it  is  ioapplicablQ 
BS  a  test  if  we  desire  to  determine  within  twenty-four  hours  if  tiha^M 
Buepected  uriuc  contains  sugar.    Id  Di»iiy  ca^s,  no  fungue  whaLnii^B 
is  to  be  found,  even  in  two  days.     Moreover,  the  young  sporufea  of    ■ 
the  Bugac  fungus  ea.nnot  he  distinguished  from  those  of  peiiJciUaia^ 
gla.ucum.      "The    microscopic    characters    of  these    fungi    will 
described  under  the  brad  of  Urinary  Dapoeits  (Chapter  XV  ). 


Tests  wor  Diabe-tio  Sineui. 

The  presence  of  grape  sugar  in  urine  is  readily  ascertained 
the  applicatioiL  of  certain  tests,  and  if  moderate  caro  te  tO-keo  IB 
examination,  the  detection  of  this  substance  is  net  open  to 
fallacies,  unless  mere  traces  aie  present,  in  whioh  ease  see  <"' 
23 1. 
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078.  MoaK's  Tect  for  grape  sugitr  con^sts  in  adding,  t»  the 
urine  suspected  to  contaia  it,  about  lialf  ita  bulk  of  litiuor  potassEe, 
If  sugar  Iw  preseat,  tie  niisture  becomes  of  a  rich,  trowa  colour 
upott  boiling,  nhiuhlncreisearn  Intciasitjif  the  bulling  be  prolonged. 
The  brown  colour  of  the  solution  is  owing  to  the  formation  cf 
mellafislc  or  sacchulmic  acid;  glucic  acid  is  also  pnniueed  iii  the 
decomposition.  This  test,  however,  ainnot  bo  depended  upon  for 
detecting  the  praeenco  of  stuall  quantities  of  augur,,  "bucauae  there 
arc  aonie  other  Kibsta-nces  besides  sugiir  which  will  cause  the 
development  of  the  colour  in  a  slight  dvgiee,  If  excess  of  nitric 
acid  be  added,  a  strong  treacle-like  odour  results,  and  the  solution 
becomes  pale, 

S77.  Trommer'B  Teat.— Of  all  tie  tests  whiuh  have  yet  been 
proposed,  that  originallj  suggested  by  Trouiniier,  or  some  slight 
modificitioa  of  it,  will  be  fuuiid  of  the  greatest  practi*:al  ya-luc  for 
showing  the  presence  of  sugar  in  diiibetio  urine,  in  clinical  inves- 
tigfttiuns.  Trommcr's  test  is  appliei  as  fallows; — A  small  quantity 
of  the  nrine  is  puured  into  a  test  tube,  a  drop  or  two  of  a.  solution  of 
sulphate  i>f  copper  is  to  be  added,  aed  about  hiUf  m  juuch  liquyr 
potasae  i.s  tberu  is  of  urine.  If  sugar  be  present  la  any  quantity, 
the  prccipitite  at  first  fumied  will  bo  redissulved,  and  Lha  iSolution 
will  be  of  a  dark  bhtf  colour.  If  only  triiccis  of  supir  iire  suspected 
to  be  present,  one  drop  of  the  sulphate  of  copper  solution  will  be 
sufficient.  The  dark  bine  solution  is  now  to  be  heated  to  the  boiling 
point,  and  if  sugar  be  prtsent,  a  [jalo  mlilhh  bron-n  ■jin-vipkiHe  oj 
auJmxide  dJ  aopper  is  immediately  thrown  down.  Instead  of  boiling 
the  niisture,  it  may  be  allowed  to  stand  for  some  time,  when  a. 
ejmilar  deposit  will  gradually  subside.  If  the  eaboxide  is  onlj 
reduced  after  prolonged  boiling,  (At.s  eannot  he  takt-tt  m  ijood  evidence 
of  the  presence  of  sugar,  for  uniicr  these  circumstances  there  are  some 
other  BubstanccB  which  will  cnnse  the  reduction  of  thu  oxide  of 
copper.  Again  if  the  Eolution  Eimply  change  eoloitr  by  boiling, 
milkoul.  the  nceitrriiice  of  a  ilistirict  jiredjtkiUe  or  l/ie  proiFaclion  fif 
tin  ejjidescrnce,  wo  must  nut  infer  that  the  change  is  newssarily  due 
to  the  presence  of  sugar,  for  almost  all  specimeas  of  urine  exhibit 
tihis  change.  A.  tio«<:uletit  precipitate  of  earthy  phospbate,  which 
always  takes  place,  cannot  be  mistaken  for  the  suboiidc,  as  it  is 
quite  colourless,  or  g£  a  pale  greenish  tinge.     The  rca.etion  done 
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characteristic,  is  the  production  of  a  brown  or  yeU'Ovi^  pre«ipitati 
(TAiying  in  qnantity  according  to  tbe  amount  of  eugar  the  urine 
ccntaios),  either  after  the  nuxtore  lias  stood  for  some  time,  «r  apoi 
boiling  it  not  longer  zhsaa  for  a  minute. 

If  albumen  be  prefvnt,  the  r^Qction  of  the  oxide  of  copper  dosi 
not  take  pliec,  so  that  in  using  the  copper  test  we  mnst  ascertain 
that  thi^  substance  Li  absent.  Albumen  may  be  remoT-ed  bj  pre- 
cipitatiou  by  hwit  and  iu.'id  and  suWquent  filtratjon,  the  free  acid 
b«ing  uentra.lis«d  with  potash  or  soda,  bat  not  hy  antDtonia,  befcrt 
the  appliication  of  the  test;  or  the  a^lhumen  may  he  separated  b} 
sulphate  of  soda  (§  2Si),  Ammomn  dissolve  suboxide  of  copper. 
It  haa  been  ghuwn  that  leucine,  allantoiu,  creatine  and  creatinine, 
celtslos^,  tarmiD,  and  cUorofomL,  haTe  the  power  of  prodncing  3,  pr^ 
ctpitate  of  suboxiilL'  of  copper,  tike  grape-sugar,  and  more  recently, 
iL  Berlin  haa  proved  that  uric  acid  possessea  6>  some  extent  the  same 
property. 

STB.  UodiEcations  of  Trommer'a  Test  have  been  propOSftd  bj 
Barreswil,  and  others,  the  most  applicable,  howeTer,  according 
U)  Lehmiinn,  being  that  of  Fehling'.  (Lehmaiin'a  "  Pkysialagicci 
Chemifiry"  by  Day,  Vol,  I.,  p.  288.  Cavendish  Society.)  The  action 
of  these  test  Bolutiona  is  the  same,  and  depends  upon  the  following 
circumstances: — The  protoxide  of  copjjer  is  not  dlssoWed  by  as 
alkali  alone;  but,  if  certain  organic  matters  be  present,  complete 
fiolution  ijccurs.  Tartaric  acid  and  bitartrate  of  potash  do  not  canst 
the  rti«!uctioa  of  the  suboside  at  the  temperature  of  ehnlLition,  and 
these  are  the  salta  usually  employed.  If  grape  sugar  be  present 
however,  the  protoxide  is  reduced  to  the  state  of  suboside  of  coppei 
when  the  mistuie  is  boiled.  The  composition  of  fiarreswil'a  Eijlution, 
which  was  used  hj  IkTnard  in  his  experiments,  ie  given  below. 
These  tests  are  more  easily  applied  than  the  sulphate  of  coppei  and 
potash.  I  shall,  therefore,  gire  the  composition  of  eome  of  the  beet 
Bolutiona — Fehling's  sulution  ia  made  as  follows: — 60  grains  ol 
Bolphate  of  copjier  are  to  be  dissolved  in  345  grains  of  distilled 
water;  to  this  solution  a  concentrated  solution  of  268  grains  ol 
tartrate  of  potash,  and  then  a  solution  composed  of  80  grains  ol 
Carbonate  of  soda  in  an  ounce  of  distilled  water  are  to  be  added;  the 
mixture  maybe  poured  into  a  1,000  gradn  measure,  and  filled  up 
with  water. 
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IfaaRsmTs  vdaitiatt  ic  ujiijWMeil  «f  Uk  MlowiBg  wrtitiiwilB. — 

OaB«fcnar 5^  asa*- 

CtrmmmiaAmOB^maM.    ...  96      , 

Sidphu>ar«cfa 32      „ 

CaMdcptOik 64      , 

WeId-      .         - 2  """1  oQDcrs. 

Dr.  Pbtj  lecrHDi&endf  tie   folloiniig  modificati-m  rf  fthling'* 

salntioiL    HaJf  a  gnis  of  sofar  «x»ctlT  redaces  tbe  oiide  onitaiDed 
in  lOft  mijiimt  ofthif  Hjlation. 

Sulpiole  of  rappcT  .....  ^^  psizu. 

Tutimieaf  ptMxd  (nnml>  640      „ 

Omk  po(«4)  (ji^fsfM/w)    .         ,         .  1,280      „ 

iKsliHed  v-aler         .....  20  floid  ohhmk 

The  tartrate  of  potasli  ud  caofQc  potash  are  to  be  di^olTed 
togetber  in  cne  portifjn  of  the  iratCT,  and  the  sulphate  cf  copper 
aloae  in   tbe  ciber.      The  two  avlunc-os  are  then  mild     {"  Om 

Jq  using  tbese  ttsts,  it  is  oidy  Becessair  to  3d4  about  ui  H^naJ 
balk  to  tli«  ariii«^  in  a  t«£t  tube,  and  Th^n  ti:!  butl  the  mixTnie.  If 
sagu  be  present,  the  predpiiate  i>f  ^abouije  (>«;urs  immediately. 
The  applicatiaa  of  tiJs  soIuti-jQ  to  tbe  qnanTiCattTe  detenninaddin  of 
sugEir  bas  been  omfidereil  under  (^unutri^f  ancd^nt  i|  47). 

Tminmer's,  or  one  of  the  aV-Te  mentioned  m<^fications.  will  be 
found  the  mort  delicate  te^t  which  can  be  need^  when  only  small 
qtiantities  of  mgar  are  suspected  tc  be  present  and  tbe  tartrate  of 
copper  Bolntion  is  ap|die<i  as  «ssi]T  as  the  li'qu-.ir  fwtasss  test,  while 
the  results  obtained  from  it  are  iar  more  to  be  depended  npon.  The 
tartrate  soluCions  beoome  decompoeed  br  the  %/itA.i^a  of  the  ligbt  and 
some  Euboride  is  deposited.  In  this  case,  its  strength  is  yf  coiuEe 
impaired.  It  will  also,  aft*r  having  been  iqtt  f-ji  some  time,  deposit 
Guboude,  when  foiled  bf  itself;  in  which  case  i  little  fresh  pittash 
shoald  be  added. 

279-  Cirduaataxicea  interfering  with  tlie  actieu  of  T^ommar'a 

Tost.— Some  jears  since  I  endeavonred  to  ascertain  the  cause  of 
certain  anomalous  resulte,  which  were  occa^onall}'  met  with  in  em- 
plojiug  the  test;  and  as  these  to  some  eitent  esplain  the  discrepan- 
cies of  different  authorities  with  reference  to  the  present  m  abstnoe 
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uf  su^r  in  the  urine  in  certain  cases,  it  is  vieU  to  alliidle  to  them 
hate.    The  fdlowiDg  resulte  w«rc  obtained : — 

1.  The  prccLjiitute  of  Bubostde  of  copper  was  leadjly  diBSolTcd  by 
iicutk,  hjdiouhloric  and  nitric  acids.  It  was  also  dissolved  by  bbi- 
II  lull  io. 

i.  Tho  precipitato  was  insoluble  in  a  solntLon  <^  chloride  of 
siiiJiuiu,  iml  waa  reaiiily  disBolveil  by  a  weak  enlution  of  cUoride  of 
11  It]  111  011  [uiu. 

3.  Tbu  aj  Jit.ion  of  a  few  drops  of  chloride  of  amnioriiTim  previous 
ti>  Wliiiji;  entirely  jircvunted  the  precipitatiitn  of  the  saboxidtt,  the 
iiiittiini  rotuiiiing  its  gre«iish  eolonr.  TJpon  adding  some  soliitann 
I't  jhitikih.  liuwcTcr,  tlie  precipitate  of  suboxide  was  priwiTiced,  and 
iiiiiiinmiaca,!  fiLuics  wurt'  givi'a  off  at  the  same  time.  If  a  moderate 
'lUaiitily  vi  solution  of  chlorido  of  ammouium  was  presetit,  the  pre- 
I'ipilale  did  not  ocour  upon  the  addition  of  potash,  even  after  very 
l'vidi>HKfd  bmiliiif,'. 

4.  If  a  drup  of  a  very  dilute  solution  of  the  chloride  of  ammo- 
llium  WiiS  added  to  a  pretty  atrong  solution  of  BUgalf,  and,  after  the 
itddition  iif  tho  tartrate,  tlio  mixture  was  boiled,  no  precipitate  took 
plin'o,  but  thu  solution  beiianjc  of  a  pale  hiown  tint;  the  Buloxide 
liciiig  iniiiiediatcly  tlironn  dawn  upon  the  atlditiori  of  a  few  drops  of 
II  solution  of  potiib,  with  thedovcilopment  of  animoniacalfumea.  In 
ihc  above  cases  in  nbiuh  no  precipitate  took  place,  it  was  ascertained 
ihut  tliero  was  tlie  usual  es*}«(ss  of  alkali  present  in  thu  test  solution, 

&.  A  solution  of  oxalate  of  ammonia  also  prevented  the  prtoipita^ 
tiou  of  the  BTiliiiiide,  but  a  greater  quuntitj  of  tJiia  salt  than  of  tlw 
i-liloride  of  ammauiiLin  was  required. 

6.  A  ncutra.]  solution  of  UTM,tG  of  iimmonia  (artificially  prepared) 
also  prevented  the  reduction  of  ilie  subosidej  and  dissolved  the  pre- 
cipitate if  added  to  it.  On  earr^-ing  out  this  esperiment  further,  it 
Was  found  that  the  prcdfiitaie  of  miboxide  of  copper  itas  dissolved  by 
anna  eontamm'j  an  exeess  o/wuSe  of  ammonia. 

7.  A  Bolutiou  of  ({rape-sugar  in  watur  was  piopared,  and  fcj  a 
preliminary  experiment  it  was  ascertaiued  that,  upon  being  boiled 
with  the  tai-tftvte  test,  «u  abundant  preoipitation  of  saboiide  took 
place. 

To  a  portion  of  the  precipitate  of  suboiide  prodacM  ia  this  way, 
about  a  dracbm  of  healthy  urine,  immediately  afKr  it  was  passed, 
and  while  yi:t  wanii,  was  added,  aiid  tho  reddish  precipitate  was 
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instantly  dissolved,  fonaiag  a  pei&eU;  cku  «taIiaL  r|Mii  fiiUhi 
boUuig,  a  slight  prscipiuK  of  phoi|Aite  totA  pfacK  1W  ssbaxiie, 
howeTcr,  couli]  not  be  predpitued  by  the  fon^s  ad&iaB  rfpolnh 

wid  prO'loEigcd  boiliug. 

8.  Upon  mixiiig  &  Email  qiunti^  of  gnpt-csgir  ^Tb  the  mae 
spcciniiGll  <)f  h^thj  uiiae,  and  trailing  the  mixtiire  wilL  die  tumie 

test,  no  precipiuite,  except  a  litUe  phaqiiMe,  was  prcdTiosd.  About 
h^f  lib  oimcG  of  the  sajiie  miifiire  pf  triit?  »nA.  gnipc  sosu*  1)£ 
plitceil  in  a  te5t  tube,  miieil  iritli  ox  drcp^  of  TeafC.  aad  inTerted 

over  incrcaTy.  The  whtile  wii  then  placed  in  x  wnspftiture  inta 
VO' to  100°  for  about  twelre  hoTirs,  at  the  end  of  ittitii  time  the 
tube  was  ffumi  quite  filled  with  gai,  and  all  the  liqui<i  was  expelled 
into  the  "tessd  in  which  it  had  bwQ  placed.  The  specLmen  q^  urine 
with  which  the  above  esperiments  mere  tried,  was  alloweJl  U'  stand 
in  a.  still  place;  md  whcu  it  had  become  quiU-  ailJ,  aa  abundant 
precipitate  of  urate  of  ammonia  was  foiind  to  be  present, 

9.  A  portion  of  the  aqueiras  solution  of  grape-sugar  was  mised 
with  a  strong  Bolutifln  of  urate  of  ammonia  (artificially  prepared), 
and  then  ^  ucrtuiD  quantity  of  the  tartrute  sulutioQ  was  adJi?ii,  and 
the  mistare  boiled.  The  ebaract eristic  precipLtato,  or  opaleseenee, 
was  not  produced,  hut  the  mixture  became  of  a.  pale  fawa  eolour. 
In  a  weak  solution  uf  urat4!  of  auiuiunia,  the  eliaraiJteristie  precijvitatc 
appeared  ctfttr  bailing  the  uixture  for  sdiuc  minutes, 

So  iliaC,  (dlhowjfi  miwh  suQiir  is  present,  llw  oiilotir  of  ifw  mix- 
ture iiKii/  be  titerdi/  ehanged  to  brmcn,<iii(i  na  pn-nipitdte  uhiHcvrr 
inaif  tiikt  jilaoe. 

lU,  A  eoJutioQ  of  grape-sugar  v^ua  treated  with  a.  drop  of  a.  dilute 
solution  ef  diloride  of  aiiiiiioiiium,  anil  boiled  with  the  tartrate 
polutira,  Tiic  mixture  became  uf  a  browu  colovr,  but  in?  prcciji-itate 
occurred.  Upon  the  jiddition  of  a  few  dropa  of  solution  of  putaah, 
the  pieeipitftte  of  suboxide  was  piodnced. 

A  solution  of  grape-sugar,  treated  with  Trommer's  lest,  accorJing 
to  the  Uslla.1  metliod,  beha.ved  in  the  saiq^  wiiy,  ii|  the  presciJCe  cf 
chloride  of  amiuoniuni,  aa  when  trea,tcd  with  tLe  tartrate  of  copjwr 
solution;  but  in  this  case  a  greater  qTiautity  <if  tlic  chluri'iu  wtu> 
necessary,  for  when  only  traces  were  present,  ainujuniaaLl  vii|Nmrfi 
were  given  off,  and  the  precipitate  of  eaboxido  RUhuided,  M  l<efuK< 
remarkcid. 

From  the  results  of  iix  above  cxperimenti,  the  following  vwAv 
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wons  wilK  fffen-niv  b>  the  practical  application  of  TrmoDars  vS. 
mill  tVhlini;  oiiil  lUrrr^itirs  solutions,  &ad  othei  nift#T<p— '^■■■■^  tf 
Chi'  tvijiiHr  i<st,  iiuy  U-  Jtswh*  ; — 

I.  Tliai  it'  tiw  urim>  a>iit4in  chloiriile  of  ammoniran  {cnat  b^bj 
huiaII  i)iiiiiiti<\'\  urate  of  tUUUloriia.  Or  other  aauuDDucd  nl^  tt* 
autiDside  t>l' o>|i])fr  TToulil  uot  b^  procipitutedif  onlyaani&fandv 
.vf  augar  v^tv  pnyt'iit, 

i.  Tliiki  unless  Ihiif  Im  ik  considerable  qnantitj  of  one  if  Ac 
alwvii  ailts  jWiitHit  \iii  whioh  I'ase  th<^  blut?  fcolooririll  TCmn.],tti 
iitijilun-  wilt  I'huiij;!'  to  %  lirovriiljti  ILue  upon  boiling,  but  as  opt 
I'swiitv  i*r  iirivifiii.iu  of  s-itlwtiJo  of  copper  will  necur,  Wben  aily 
a  niuili>nkte  aniouiii  t>f  sii^r  i,^  prt-si^nt,  I  have  been  un&ble  to  cbtiin 
a  prwii'itaw,  uiitlw  l!iit$i^  L'in.'iiiujttuice!^  by  the  additioo  of  pntiA 
to  thi>  ;«>1iitioi.i,  utiil  )>ivl>,'Eigi,\l  Uiiiiug.  B;  ubserTation  S,  it  appcHi 
thut  a  .4|H.'olaiOQ  of  tinmo  xibibitiiig  tliis  rooctEon  mayconUiiLa  Inge 
(juaiitity  I'f  sua:ar,  ^  iwrtTtaiiicil  by  tbe  yeaat  test. 

3.  TliiiE  in  iiiittiy  I'^L-^t'.i  in  nbii'b  tbe  precipitation  sf  the  at 
iixiii  is  prevL-nU'd  by  tbi'  p[i\-:t'ucv  nf  miimouiAuikl  salts,  the  addi&n 
of  pot^ch  to  tbt'  siiLiit )i.>ii,  aiiil  siibsetjuuat  boiling,  will  e*ax  the 
pruductiou  of  a  pu'i^ipitatf  with  tiw  ^ivlatioa  of  auunoaiaal  f^uua- 
Hence,  care  should  alwTijs  he  labcn  that  there  is  a  cooadenlde 
excess  of  free  alkili  pirsciit. 

i  \Mieii  only  siiiall  ijiiautitios  O'f  sugar  are  present  in  tbe  oriiK, 
and  the  pn?cipitiite  of  #iibosiJ*>  jf  L'upper  is  imt  iocideiJ,  the  fennen- 
tation  test  should  be  ri'siirtinl  to- 

UpuQ  treating  diftiTetit  sfnvim.'ns  af  diabetic  urine  with  Trom- 
mer's  teat,  or  it^  moJilicatiooa,  it  has  often  been  noticed  that  in  one 
case  tbe  pretipit-ate  is  prudiiOt'i!  lis  Siion  aa  tbe  mixture  reaches  tbe 
b-oiling  pfiint,  or  eren  bi-fore:  ubilc,  in  other  ins tanues,  it  is  necessary 
to  keep  it  in  aetiTc  ebullition  for  soiuo  minutps,  before  aaj  prccipitatt- 
is  produced.  This  irlrcumslancc  roceivoa  ciplanation  from  tbe  facta 
abnvc  detailed  with  reference  to  the  presence  of  ammoniajal  salts; 
aail  other  unomalous  results,  which  must  have  occmred  to  many  in 
the  habit  of  employing  this  tost,  btcouie  explained. 

Specimens  of  urine  in  which  sugar  is  suspected  to  be  present, 
and  no  decided  precipitate  of  suboxide  (which  must  be  carefullj 

'  Frofcosar  BrUcko  Iiob  rcfsntly  draicii  Bttvatlvn  to  lbs  BCtlan  i/t  inuiianla  ]n  pre- 
venting the  pretiplrnticin  of  tliu  BUbu:i!li!  ot  coiiiior.  and  other  iiolnte  conuected  with 
this  aubjACL  Frobubty  lie  hcvd  not  sotn  l^e  rtBiiICA  JubE  ff^van,  vhlch  "ere  olttdJned  La 
J  U^.  and  publis-li,/!!  in  Ui-u  ■■  Hed  ■CAii;  lUcitir,"  Jan.  \6ii,  Vol.  XI.,  f.  Hi. 
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distinguished  from  phosphate  *)  occors,  should  be  carefully  fermented 
with  ;casC  (§  283^)  before  any  couclosioii  is  arrived  aX. 

280.  On  Testins  for  Siiear^rtien  oqIt  TTaoes  Bje  Preeeut.^ 
In  fluiJ.3  which  arc  suapectcd  to  contain  Duly  men;  traces  of  sugar,  it 
is  necessary  to  separate  sume  of  the  other  cc-natituenta  before 
applying  the  teat.  The  plan  recoraraendetl  liy  M.  Leconte  is  the 
fulli>wiRg: — Excess  of  acutate  of  lead  is  added,  and  the  precipitate 
sepB.rate<l  !jy  liltrrttjion,  ThesolutioD  is  wjicetitrated  by  capori-tion, 
treated  with  ammon.i;i,  and  again  filtered.  The  copper  test  ia  then 
applied.  Tha  objtc-tioms  to  appljing  tlit  loductioa  test  to  solnticns 
containing  ammonia  has  huen  already  discussed.  3t  is  better  to 
employ  cachoRii'te  of  pi;ibish,  nr  soda,  instead  of  aminaQia.  The  excess 
of  lead  salt  may  also  lie  removed  from  the  filtered  solution  by  passing 
sulpliiiretted  hj'dfogeii.  The  preoipitate  of  sulptmrot  of  lead  ia 
removed  by  Sltratioii,  and  the  liquid,  a^er  evaporatioa  to  a  small 
bulk,  miy  he  tested. 

ATicther  plan  rccflraracndcd  by  M.  Fjccontc  is  to  tn^at  tlic  urine 
with  acetic  acid,  and  evapornte  it  to  about  the  fifth  nf  its  bulk;  it  is 
then  treated  with  alcubd,  and  after  filtration  from  the  salts,  &c.,  the 
alcoholic  salution  is  cvsiporatod  and  tested.  This  plan  is  free  from 
the  objection  that  ammonia  may  aiuse  the  dcstructLua  of  the  sagar 
where  only  traces  aie  present. 

E81,  Briicke'a  Test  foe  Tiftoss  of  Sugar.— Central  acetate  of 
lead  is  firit  added  to  the  nriiie  and  afterwards  biiaii;  acetate  of  lead. 
The  prceipitate  is  to  be  separated  "by  filtration,  and  aramriiiia  added 
to  the  aolatioo.  The  procipitat-c,  by  ammonia,  ia  decorapoaed  by 
oxalic  acid,  or  suspended  in  watoraiid  aalphuretted  hydrogen  passed 
through  it.  The  filtered  solution  contains  the  sugar,  which  may  be 
detected  by  any  of  the  teats  already  mentioned.  By  this  proccag,  the 
seventh  of  a  grain  of  sugar  may  bo  detected,  when  diluted  with 
up™a.rds  of  six  ounces  of  water,  and  two-tbirds  of  the  total  quantity 
of  sugar  present  in  a  solution  (^n  be  eeparated  by  this  procQsa. 

2S2.  Teating  for  Sug-or  -nben  muoli  AlbuioeD  or  ftUled 
ComEounda  aie  FreBent,— If  such  a,  mixture  c<iiituining  sugar,  be 
boiled  mth  about  an  equal  weight  of  Eulpbate  of  aoda  in  (^rystala, 

*  Hie  precijiLtjUa  fit  luliDiiile  uuy  tie  tStticguMKi  Jtom  phmplikic  ij  UtrntiabiiitT 
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the  whole  of  the  albuminous  raattora  are  Baparatei,  while 
sulphate  doea  Dot  in  uiiT  way  iDterfero  with  the  appliiaition  of  the 
sugar  tests.  By  tiis  prucass,  the  pcesetco  o.f  sugar  may  be  detedM 
in  tlood  or  ia  the  Bfllid  organs  of  the  body,  Bernard  ruoommendH 
aniinaJ  cljarciiii!  for  suparating  albumen,  uric  acid,  casein,  and  fatty 
mftttcra,  frum  solutions  which  are  auspeoted  to  contiiin  sugar.  The 
latter  substance  fikers  through  the  animal  charcaal  UBckanged. 

383.  Tlia  Taast  Test.^TJiis  ia  one  of  the  most  satisfactory  tests 
for  tin;  prcaeuct  of  sugar,  and  if  tried  irith  proper  care  cau  hardlj  ^ 
fail  initsieaolts.  Two  test  tubes,  of  the  same  form,  and  of  equal  siie,  H 
nroto  bo  taken.  One  ia  nearly  filkd  with  witer,  and  into  the  otlier 
B  conesponiiing'  q^uantiby  nf  the  urine  is  to  bu  poured.  An  equal 
atnouut  of  yeaat  ia  now  to  be  added  to  the  liquids  in  the  tuhee,  and 
after  pouring  in  just  sufficient  fluid  to  All  the  tubes,  the  thumb  is  to 
be  careftiljj  placed  over  the  opening,  and  the  tube  ioTerted.  in  a 
small  cup  of  mi.'rcury. 

The  plan  which  I  ha^e  fnund  most  convenient  is  the  foLoTiing.— 
A  little  india-rubber  pad,  elightly  JargET  than  the  upp<!r  eitremitj' 
of  the  tube  is  tii  be  cut  tint  of  a  sheet  o-f  india-rubber.  When  the 
tubes  havo  hccn  filled  up  to  the  brim  irith  a  little  water,  the  pad  is 
allowed  to  liuat  on  the  surface;;  nest  a  little  cup  o-r  beakftr  is 
inverted,  and  carefully  placed  over  the  end  of  the  tube.  The  india- 
rubber  buing  pressed  a^nst  the  open  end,  the  fluid  ig  preimnted 
from  cseaping.  The  whole  may  be  interted,  and  a.  little  mercury 
having  been  poured  into  the  beater,  the  india-rubber  may  be 
remuved  with  forciips,  without  any  escape  of  the  fluid.  The  tnkfl 
lUiiy  he  supported  in  positinn  by  a  wire  stand.  Both  tubes  arc  then 
to  be  exposed,  for  a  few  hours,  to  a  temperature  gf  from  &0"  to  90°, 
and  the  eoniparalive  size  of  the  bubble  of  gajs  in  the  upper  part  cf 
each  may  then  be  noted.  If  aa  appreciable  quantity  of  sugar  be 
present,  the  bubble  of  gas  in  the  tube  CLinbaining  the  urine  will  bi' 
taany  tu-ics  larger  than  that  in  tlie  tubi"!  which  contains  the  yeast 
anil  watL-T.  In  the  hitter  tube  the  bubble  of  gas  merely  arises  froin 
the  email  quantities  of  air  previously  mixed  with  the  yeast,  becoming 
disengaged,  and  floatiug  to  the  surface.  Ffrmontatlon,  when 
carefully  perfoinjed,  ia  positive  evidence  of  tho  pregenoe  of 
although  it  doea  not  indicate  the  kind  of  sugar  preBcnt. 

The  earboitie  (icid  ean  be  detected  in  the  fermented  liquid' 
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potash.  A  fnLgment  of  potaeh  is  placed  in  the  tube,  and  tlie  end 
immediatelj  closed  witli  the  thumb.  If  carhoric  acid  be  present,  it 
is  soon  alisurbod  bj  the  potiisL,  an<i  npon  the  clused  end  being  placed 
aader  the  surface  of  water,  and  tlie  thumb  remoTed,  a  quantity  o£ 
water  will  rise  in  the  tube  equal  to  the  tolume  of  the  caibonic  acid 
absorbed. 

The  iileohal  maj  he  separated  from  the  femieintod  liquid  by 
distillation.  Afttr  a  few  dmps  ha-To  passed  over,  tlicj  may  be  tested 
for  alcohol,  with  the  bictiromate  of  pntash  test, as  follows.  The  solu- 
tion suspected  t<.>  cuataio  thu  ulu^ihol  is  pi;ured  inti>  u  imt  tube,  and 
a.  little  dilute  sulptiuric  acid  added.  A  drop  of  sulutioD  of  bichro- 
fliate  of  potash  19  added,  aud  the  Qiisture  heated.  If  aloohol  be 
present,  thu  brownish  colour  ehanjjGS  to  a  bright  emerald  green. 

SS4.  Meium.sne'B  Test._A  little  noolleit  rag,  as  merino,  is  cut 
into  stripB,  and  soaked  for  four  or  Jite  minutes  in  a,  solution  of  per- 
chloride  of  tin  (one  part  of  the  perchloride  to  two  parts  of  water). 
The  slips  are  then  dried  over  the  water  bath.  A  drop  of  the  urine 
suspected  to  contain  sugar  ia  allowed  to  fall  on  a  small  slip  of  the 
prepared  merino,  wkicL  is  then  dtied,  and  ospofied  to  the  dull  rod 
heat  of  a  qtirit  lamp.  If  a  trace  of  sugar  be  present,  a  black  spot  is 
producfiil. 

235.  Biamuth  Teat.— BoCtgCl  hiS  ktely  proposed  ft  new  test  for 
sugar.  Tida  cousista  in  adding  first  of  all  potash,  tlicn  a  small 
qiiuntity  of  snboitTa.te  of  liisiiiu"th  ;  lastly,  tilts  iuisture  is  b"iloii. 
If  sugar  is  present,  the  oiide  is  reiluoed  Ui  metallic  bismuth,  which 
is  precipitated  in  the  form  of  a.  black  powder.  It  has  been  assorted 
that  fiulpimet  of  bismuth  is  fornied,  Tint  this  seems  not;  to  be  the 
naise.  Briicke  shows  that  thig  teat  is  more  delieate  than  Triimioer'a 
(or  the  modification  of  it  Tjj  t"ehling)i  md  he  tinds  that  the  Hack 
precipitate  is.  produced  to  some  extent  in  specimens  of  hoiiltliy  urine. 
The  bismuth  t-est  may  be  also  applied  thus.  A  solution  of  carlionate 
of  BodiL  (crystallised  earbonato  1  part,  water  3  parts)  is  prepared, 
and  a  certain  quantity  added  to  an  equal  amount  of  the  urine.  A 
little  basic  nitrate  of  bismuth  is  then  added,  and  tbo  mixture 
heated  to  the  boiling  point.  If  sugar  bo  present,  a  black  precipitate 
is  produced. 

BBS.  Ohifomate  of  Potash  Taat.— If  cijual  partj  of  neutral  chrfl- 
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mate  of  potash  and  Eolation  of  potmti  l)e  boilod  with  diabetic  urine, 
a  green  coloar,  (iwiiig  to  the  preacnce  o-f  oxide  of  chromium,  is  prft- 
duced  (Horsltiy).  Latuii's  test  is  u  modi  flea  tion  of  this.  A  BolutioD 
of  hichromate  of  potash  is  decomposed  hj  excess  of  Bulpburic  acid, 
and,  upon  the  urint'  being  boUtid  with  the  misture,  a  beautifuj  green 
culunr  is  produwil-  This  TKKtinn  is  aot  affuct^d  by  ureii,  albiuneo, 
or  the  urates. 


Oh  EsTiMATiya  mi  Qdahtitt  oi  Sno^a. 

The  quantity  of  sugar  is  easily  deterBaiileJ,  though  n-bt  with,  abso- 
lute accuracy,  liy  ft'riiit'ntation.  The  qiiantitj  of  carbonic  acid 
Airmtd  inny  he  raeajrarcA,  wyiglied  liirectly,  or  ifji  weight  may  be 
determined  bj  ascertaining  the  loss  of  weight  the  ttrine  b2£  sia- 
tained  &0D1  fermontation.  | 

237.  On  !EatiniH.ting  tbd  Quantity  of  Sugar  by  FennentatloiL. 
— If  the  cirhoiuu  aciil  is  to  hn  lueasured,  the  mixlnire  of  yeast  and 
urine  must  be  pliLceil  in  a  graduated  tube  inverted  over  mercury, 
WTicii  the  fermtntatitin  is  complete,  which  is  generally  the  case  in 
from  sis  to  tWisJuc  birars,  at  a  tempera-ture  of  100%  the  Toluma  of 
gas  niiiy  be  read  off,  and,  after  correction  for  temperntuns  anl 
pressure  (ilillur'n  "  ElfiiieiiU  of  CkeminCrif,"  Vol.  I.,  pp.  48,  180), 
the  amount  of  suj^ar  calculated,  One  grain  of  sugar  correapands  to 
nearly  one  cubic  inch  of  carhonic  ajzid. 

The  carbonic  acid  may  Ve  weighed  hy  causing  it  to  pass  throngh 
a  solution  of  liquor  piUassK,  specific  grauity  1250,  in  an  ordinary 
Liehig'a  ptitash  tahc.  One  grain  •jf  carbonic  acid  correeponds  to 
about  two  grains  of  grspu-sugar.  The  urine  (about  500  grains)  with 
the  yeast  may  h(.-  placiLd  lo  a  slnall  retort,  to  the  end  «f  wUioh  Ib 
adapted  a  chloride  of  calcium  tube,  or  a  tube  containing  pumice- 
stone  moistcued  with  sulphuric  acid,  for  the  purpose  of  drj-ing  the 
gas.  To  the  extremity  of  the  drying  tute  the  potash  appamttus  is 
■connected.  This  is  weighed  just  befure  and  immediately  after  the 
fenuentatioii,  Trhich  should  be  allowed  to  proceed  at  a  temperature  of 
from  60^  to  1UI>°  for  twelve  hours.  Tbo  inereaso  of  weight  is  due  ta 
dry  carbonic  acid.  Or,  bdstly,  about  200  grains  of  urine  with  a  little 
yeast  are  placed  in  a  fiask,  to  the  mouth  of  which  a  small  drying 
luhc  13  adapted,  s.s  shown  in  Plate  Xllh,  fig.  6S.  The  disengaged 
carbonic  acid  passes  through  the  little  tube  containing  chloride  of 
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calcinm  or  tragmeuts  of  pouuceEtoDe  Dioii!t«ucd  with  stroDg  sul- 
phuric acid,  and  escapes,  while  the  wat^i^^  vapour,  which  would  otliiir- 
wise  pa^  a^wajwith  it,  is  retained.  The  appajatos  is  to  he  (."arcfiill; 
weighed  hefi>Te  uid  after  the  eE^teriiueut,  and  thi;  loss  intlicatcJ 
(arbonic  acid. 

The  lesalts  iffbrded  by  fennentation  are  not  so  accurate  as  IhiiM 
obtain^  bj  th«  volumetric  prootas  of  analysis,  which  arb  doBcribcil 
in  §^  47,  48. 

2SS.  DaterDiinatlon  of  SuBtix  "by  tlie  PolBjimLnfr  BBoohavt. 
meter.— Biot,  many  years  ago,  proposed  a  pliiu  Ibr  tstiiimtiiig;  the 
proportion  of  BUgar  in  flaids,  liept'nditig  upon  the  intlueiict?  wliiufa 
tlic  Eohtiun  of  su.gar  exerted  upon  a  ray  of  ]icilariscd  lij^lit  ttmdo  to 
pass  through  b  thick  stratum.  Uuder  thesu  circuiiistaiicts,  a  wuc- 
cession  of  colo-urs  is  prodm^d  in  ■the  fvllowiiig  order :  i/rlliju!,'ijr''''ti, 
blue,  fiofet,  red.  Xf,  in  order  to  produce  this  suriGa  of  chiingt»s,  tho 
hitiJ  lauat  be  turned  towards  the  right,  tht  solution  1-*  Slid  t"  liivcrt 
the  plane  of  polarisa-tiou  to  the  right,  or  to  exlijbit  ritjhl-hunilril 
poluyis-itloii ;  tut  if  t<i  the  left,  hft-kiiiuM  pohirMilinn,  (ia(,f-mffiT 
luid  diabetic  sugar  hiiye  the  first  property ;  the  impir  uf  fniiti  tlin 
second.  Tiie  ani'junt  of  rotation  varica  iccrding  tij  thi^  ipiairility  ^rf 
SUgaJ-  present  Two  or  three  different  forms  of  np[iarD.tUJi  liiivu  bi:e[i 
made.  Mitscheriieh's  and  Soleil's  arewtdl  known.  A  irioililitution 
of  Mjtschertich'a,  made  for  mc  by  Mr.  Bewkcr,  of  llu;  (inii  of 
Elliott,  Brothers,  Strami,  is  repreaented  in  Plato  XIII.,  Fig,  <17. 
The  urine  or  aatcLarine  fluid  is  placoil  in  the  lonj;  Lnli'-,  At  llio  iiud 
near  the  lamp  is  a  prism  of  Icjcland  spar,  llie  jiiilaiht-r ;  and  ut 
the  other  estremity  anotLicr  prisiu,  tho  unnl'jner,  ihn  latli^r  cryotiill 
is  connected  with  a  movable  bar,  whii;h  ean  he  rotated  witli  thu  hunil, 
and  the  aid  through  whieh  it  is  cturJCfl  eaii  htt  uceumtidy  riinakurad 
on  the  gnuliiatod  circle  with  the  aid  of  a  vernii^r.  Tim  iiiKtrumont 
is  placed  with  the  posterior  apcftur*  iibout  twu  jlitlics  fj-'ilu  li  h^iiliO- 
genouj  light,*  and  the  prisma  adapted  to  m.to,  wliioL  in  fouml  hy 
arracigiiig  th*  posteriar  priem  a*  that,  tho  lulie  Ijciiig- cijipty,  wlwri 
the  arm  stands  ut  lero,  the  little  spectrum  \a  <\m\Ai  dark.  It  is  llu-'ii 
ready  for  use.    The  tuhe  is  tiled  with  the  nolutiou  toicL-fiUly  filturedj 

■  The  Iwst  Ilsht  it  ■  t^rj  i^oM  ktiiuiA  ur  L»ll«'i  Iilhuft,  wUIi  t.  jfixfa  til  wlilta 
pOTCO^Q.  Uke  B  rEdn:lJ)ri  LuE  t]ii.vinf{  ftJull  turfufjr,  l>i^)iLu'ii  irr*  a  |rk^<:4  tA  Unit  ^ruuji4' 
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and  if  d&rk  coloured,  it  ia  to  ho  dccolooriscd  in  the  firet  instunce  b; 
animal  charcoal.     Upon  moving  the  arm  towards  th«  right,  it  will 
be  found  that,  after  it  has  paasctl  tkr-oii^li  a  certain  imitibcr  of  degreea, 
the  colour  of  the  spectrum  !jecom"?s  blue,  and  graduaJly  violet  and 
red.     Now,  the  exact  degree  at  which  the  colour  parses  from  the 
riolet  to  thp  red  is  to  bo  noted  ;  and  the  nuiiiher  will  Tarj-  according 
to  the  quantity  gf  sugar,     Thu  Tilue  of  pach  degree  ia  ascertliioed  ^H 
byexaiaiuing  in  the  first  instance  a  few  solutioas  having  tnown  V 
quantities  of  sugar  dissalved-    Supposing  that  60  groins  of  sugar, 
dissolved  in.  a  certain  quantity  of  water,  require  a  rotation  of  2()',  ^_ 
100  grains  in  the  same  quantity  of  fluid  mil  require  a  rotation  of  4tP  ^M 
hefori)  the  violet  colour  would  appear.    This  method  ia  very  asxtpio 
and  accurate. 

M.  Clergct  C^Annml^s  da  Chimir,'"  III,,  srvi.,  175)  used  Solail's 
inBtnimcnt,  whiah  was  also  employed  by  Dr.  Bence  Jonoe  for  deter- 
mining the  quantity  of  engitr  in  wines  and  in  diabetic  mine. 
("  Meil.  Timi-3  rmd  Onxnie"  Vol.  XXV.,  1852,  p.  102.)  The  appa- 
ratus consifitfl  of  a  polariscr  and  an  aiialyBcr,  made  of  Iceland  ajar. 
The  li^lit,  which  should  be  bright,  white,  and  hiiraogeneous,  is  plarad 
biihiiid  the  polariser.  Between  tlie  polariscr  md  analyser  is  placed 
the  tube  contiiiriiTig  the  Kaccliarine  solution,  as  in  the  other  appsr 
ratua.  ilicfore  ri;aching  the  eaccharine  solution,  the  rays  of  light 
pass  through  a  circular  plate  of  quartz,  "composed  of  two  half 
circles  possessing  equal  and  opposite  rotatory  power."  The  toIomt  of 
the  two  plates  will  be  the  same  before  i>laciug  in  the  sugar,  but 
afterwards  the  colour  varies  much;  and  by  moring  the  conpcTisator, 
composed  of  two  wedges  of  qnartE,  which  can  be  slipped  oyer  each 
other,  tho  colour  will  be  equalised.  The  amount  of  movefliait 
required,  or  the  thickness  of  the  quartz,  variea  according  to  the 
amount  of  sugar  present;  and  thus  the  proportion  may  be  deter- 
mined. 

Tho  cheapest,  and  at  the  same  time  the  most  simple  and  efGdent, 
polarising  Biicchari meter,  for  medical  purposesj  is  that  of  Dubosq  of 
Paris.     It  should,  however,  he  graduated  ou  both  sides  of  zero.    It 
may  he   obtained    of    MessiB.    Elliott,,  of  th&  Stranii,   and  ottMr^f 
Philosophical  InBtrument  Makers.  ^B 

ZS9.    Dt.    Oaraod'B  Finn   of   EstlmatliiK   th«    Qv&ntltr  of 

Sasnr.— ])r.  Qarrod  hae  lately  devised  an  instrument  for  cBtimaUag 
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the  quantity  of  Bugai  in  urine,  founded  on  the  principle  that  the 
ftltemtion  of  colour  amaed  by  boiling  a  misturo  af  diabetic  BUgai 
and  caThcinate  of  potash  varies  in  iuteiisitj  accoiding  to  the  quantity 
of  sugnr  present.  A  standard  solution  is  prt'pared  for  comixirison, 
by  boiling  irith  the  carbonate  of  potash,  a  solutiim  containing  liiilf  a 
grain  of  sugar  to  the  fluid  ouiicts.  This  is  placed  iu  a  clear  glass 
tube  of  about  half  an  inch  in  diameter.  The  eolution  of  ciirboiia.te 
of  potash  is  prepared  by  dissolTing  four  ounces  of  the  carbonate  in 
BIX  ounces  of  water,  and  the  solution  Cltercd. 

In  the  first  plaee,  Moore's  test  is  applied  ;  and  if  the  colour  pro- 
duced after  boiling  for  a  few  minutes  be  deeper  tlian  au  amber  rod, 
it  ia  necessary  to  dilute  the  urine  before  making  the  tjuantitative 
determination.  The  da:rker  tlie  colour  prodaccd,  the  more  the  urine 
is  diluted  An  equal  hulk,  twiea  or  three  times  its  bulk,  of  water  is 
tote  added, according  ty circumstances  j  theesact  proportion  added 
must,  of  course,  be  cirefuUy  noted- 
Thirty  minims,  by  measure,  of  the  urine,  diluted  or  not,  as  the 
case  may  be,  are  niised  witli  an  equal  quantity  of  the  carbonate  of 
potash  solution,  a-ad  poured  into  a  euall  da^k.  The  measure  is  to 
be  waslied  out  with  abeiit  a  draehin  and  a  half  of  water,  which  is 
alsa  to  be  mised  with  ttc  ^oHtion.  Jiext,  the  wliule  is  to  be  boUed 
o»ex  a  spirit-lamp  for  live  miautes.  When  cool,  the  mixture  13 
transferred  to  a  graduatud  tube  of  the  same  calibre  i,s  that  irhich 
contains  the  standard  solution,  and  diluted  with  water  until  its  tint 
is  exactly  the  same  as  that  of  the  standard  solution.  By  a  simple 
caJculation,  the  quantity  of  sugar  is  easily  found.  Suppose  it  haa 
been  neeeesary  to  luake  the  urine  by  dilution,  forty  times  its  original 
bulk,  in  order  to  obtain  the  exact  tint,  it  -will  contain  fortj  half- 
gniina  of  sugar  per  ounce,  or  twenty  grains  of  sugar.  From  these 
data,  the  proportion  passed  iu  the  twenty-fciiur  hanrs  is  easily  calcu- 
lated    The  apparatus  was  made  by  Mossra.  Coxeter, 

290.  Dr.  Robarts'  Mode  of  estimatine  tlis  QuantltT  of  Suffar. 
—Dr.  Roberts  estiraateg  the  quantity  >/i  sugar  in  urine  by  ascer- 
taining the  difference  in  density  of  the  fluid  before  the  deatraction 
of  the  sugar  by  fermontatirin,and  after  tJiis  process  is  complete.  Two 
portions  of  urine,  of  four  ounces  each,  are  placed  in  separate  battles 
of  about  12  ounces  capai^ity.  To  one  is  aildt'd  a  piece  of  German 
yeast,  about  the  azc  of  n  walnut;  the  other  is  tightly  corked.    Both 
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are  placed  in  a  warm  place  for  tweatj-two  lionrg,  when  fermentation  . 
will  be  compk'te.  The  Tjottles  arc  then  leiaoved  tti  &  cool-er  part  tf  [ 
the  room,  and  when  twij  lumr?  ha»e  elapstiil,  the  density  of  the  floMJ 
in  each  "bottle  is  asctrtiiinei  by  the  ordinary  urinometer.  EtcijI 
degree  of  density  lost  bj  the  fcriiieiit<si  specimen  indicates  one  gCMn , 
of  sagai  in  each  fluid  ounce  of  urine.  (^"Edinbarifli  Medical  Jo>iT-\ 
tial,"  October,  1961.) 

OBSGavATioNS  irpox  she  SArUEtD  OF  DijLBETIS. 

It  is  not  possible  to  diacusB  this  qu'estion,  withoat  entering  q[KIb] 
the  consideration  of  the  physiological  oh&nges  which  occar  in  th*. 
healthy  liver,  and   I  shall  therefore  venture  to  bring  under  tlwl 
reader's  notice  several  points,  which  are  not  only  of  phygii)logica] 
interest,  but  which  really  have  a  most  important  bearing  upon 
medicine. 

It  is  almost  nectUess  to  say,  that  tlie  sugarj  found  in  the  urine  in 
diabetes,  is  not  formed  by  the  kidnejj  eince  it  may  be  detects!  in 
many  secretions,  and  that  modern  re3Qa:r<;!h  has  proved  conclusiyelj 
that  the  liver  is  intimately  -concerned,  in  the  proJuctioTi  of  i 
substance,  which  is  Tory  readily  converted  Into  sugar, 

291,  Amrloid  or  Qlucofrenlc  Matter.^In  many  aaimals,  and 
in  msiny  ditt'eTent  tissues  of  the  same  animal,  a.  liubstauce  is  found 
which  ia  closely  LilJiud  to  Btarcliy  matters,  acid  which  very  readily 
undergoes  conversion  into  sugar.  This  amyloid  matter  is  constantly 
found  in  the  liver,  and  it  is  formed  by  the  liver  cells.  It  is  prohable 
tliatj  in  the  aiiult  m.aminaliaa  animal,  in  perfect  health,  this  amyloid 
matter  is  formed  in  quantity  in  the  iiver  alone;  but  in  certain 
morbid  states  it  is  fouod  in  many  different  tissues,  in  the  mu9:;l«s, 
in  the  coats  of  tbe  arteries,  vi^ins,  and  capillaries,  and  la  yarioOJ 
glaniluiar  organs.  Even  in  health  there  seems  to  he  a  certain 
q^uantity  of  amyluid  material  produced  in.  certain  parts  of  tif 
nervons  system,  and  in  several  of  thti  ffetal  tissues  it  is  to  be 
detected  in  considerable  quantity.     (Houget.) 

The  amyloid  or  glucogenic  matter  very  readily  undergoes  con- 
version into  sugar.     If  injected  into  the  blood,  it  becomes  convatsd , 
into  angar,  vrbich  is  carried  off  in  the  urine.  ' 

292.  BeraarcL'8  iteMarQlies ^Ihe  dsmoastntion,  liy  Bernard, 
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of  tie  presence  of  a  large  i^uantity  of  sugar  Jn,  tlie  liver  ef  &H 
animals,  liis  discovery  of  the  glucogenic  niaterinl  or  amyloid  matter, 
whict  bMomes  coTiverteJ  into  sugar,  aad  the  proofs  he  liaa 
adduced  that  fhe  formation  of  aiigar  in  tlie  liver  ia  influenced 
by  changes  in  the  nervoiis  system  {fir  instance,  hy  irritating  the 
floor  of  the  fourtli  ventricle,  a  temporary  (.lla.fctiQ  condition  is 
indnced),  are,  without  doubt,  the  most  important  discoveries  irhicli 
have  tccn  niado  in  physiology  during  the  presont  century.  Bernard 
ctinaiderB  that  the  glucogenic  material  or  amyloid  matter  undergoeB 
conversion  into  sugiir,  a.Dd  tba-t  this  Eiigs,r  ia  at  last  o](idi».'d  and 
probably  resolved  niider  ordinary  oircnmatancGa  into  carbonic  acid. 
Under  certain  altered  conditions,  kowever,  the  whole  of  the  sugar 
that  is  formed  is  not  decompose d,  but  nmcb  accumuhtes  in  the 
blood,  and  is  at  length  separated  from  the  circulating  fluid  by  the 
action  of  the  kidneys;  or,  there  may  ha  a  raueh  more  alj^iadant 
formation  pf  sugar  than  ngual  mitboHt  any  corresponding  incrca&e 
in  the  destructive  processes,  so  that  a  large  propurtion  circulates 
in  the  lilood  and  is  euatiftually  buing  oarricd  off  iti  the  urine. 

383.  Dr.  Pavy'a  OlJ66rM,t!oaa..— Dr.  Pivy  usserts  that  the  con- 
Tersion  of  the  arayloid  matter  into  sugar  does  not  proceed  during  life 
in  the  healthy  state,  hut  that  it  takes  pluce  constantly  in  tho  liver 
after  death,  while  in  disease  the  cliaiige  ownra  during  life.  It  has 
been  stated  by  Bernard  and  others,  that  the  blood  of  the  portal  vein 
often  contains  no  sugar,  nhile  that  of  the  hepatit;  vein  coutaios  a 
considerable  quantity,  but  Dr.  I'avy  asserts  on  the  other  hand,  that 
only  the  merest  tnici:  of  sugar  is  to  be  detected  in  the  Ijlood  of  the 
right  Bide  of  the  heart  during  life,  if  proper  precautions  are  used  i  q 
obtaining  the  blood.  He  states  that  it  is  nteessary  that  the  animal 
should  he  perfectly  tranquil  at  the'  time  of  the  operation,  as  there  is 
always  much  sugur  if  any  struggling  eccurs-  Again,  if  thu  liver  of 
an  animal,  immediately  after  death,  be  injected  with  a  strong 
BolutioD  tff  potash  or  citrii;  acid  (100  grs.  to  each  ounce  of  wilter), 
sugar  is  not  found.  Or  if  small  pieces  of  the  liver,  taken  from  an 
aniiual  the  inst^Dt  it  is  killed,  be  quiekly  froKen,  according  to 
Dr.  Pavy,  the  jifiit-miirt''iii  formatiun  of  sugar  ia  prevented,  and 
sugar  is  not  to  be  deteetod  in  the  liver  thug  treated. 

If  woorari  or  stn-thnine  be  injected  beneath  the  skin  of  an 
animal  near  the  medulla  cWougata,  diabetes  ia  induced,  and  Dr. 
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Pa.vj  has  showa  tliat  section  of  tlie  medulla  obloDgata,  aiti&cul 
reapirdtion  being  Ito];)t  up,  iblso  caaschs  it  The  division  of  the 
sympathetic  in  the  ttiorai,  i>r  even  the  bran-chos  ramifying  on  tte 
KLTotii  !ind  verttibral  arteries  producee  thy  same  result.  This 
nbscrTCT,  therefore,  has  been  letl  to  etincludc  that  in  the  mrnml 
state,  the  medulla  c>blongata,  through  the  branches  of  the  Bjia- 
pathetlc,  exerts  iin  lafluenee  upon  the  chiinges  going  on  in  the  iiyer, 
and  prevents  in  some  way  tlie  conversion  of  amyloid  matter  into  Bugar. 

394.  Dr.  Kojley'B  ObBerrationB— Dr.  Harlej,  on  the  other 
hand,  considers  that  the  formitit-n  of  augur  does  proceed  dnring 
life,  and^n  scvcml  experiments  lie  has  shown  that  sugar  exists  in 
the  lirtTj  although  the  greatest  expedition  has  been  employed  in 
removing  purtloiia  the  iiistaut  death  has  taken  place.  Dr.  Sharp«j 
also  took  part  in  these  esperimeats,  and  toncnrs  in  the  concliosion 
tha-t  the  presence  of  sugar  in  the  Ij-yer  ia  a  natural  eonditinn,  and 
not  the  result  of  post -mortrin  chiingp.  In  one  experiment  the  portal 
bluodj  at  the  instant  of  deith,  contained  no  eugar,  while  there  tm 
distinct  evidence  of  its  piesence  in  the  hepatic  blood,  as  Bernard  tu 
Stated.    {" Pmefcdimjs  ,1/ thf  Riiyeil  Society  "YolX.,  1860,  p.  290.) 

Dr.  Thudichum  has  raised  many  objections  to  Dr,  Pa^'s  method 
of  analysis,  and  has  preyed  that  when  air,  potaah,  and  sugar,  are 
mixed  together,  the  sugar  is  decomposed.  Tliia  observer  conclades 
that  Br.  Fary  failed  to  discover  sugar  in  the  liyer  when  he  injected 
potash  into  the  portal  vein  while  the  liveriras  yet  warm,  becauee 
the  Bugar  hatl  been  destroyed ;  while  if  the  liver  was  allowed  to  ciKji 
first,  sugar  would  be  delected,  beeauee  the  whole  of  what  was  present 
would  not  have  been  destroyed.  ("British  Medical  J'uiirRal,"iAaitih 
17th,  I860,) 

I  hiire  mjeelf  many  times  be«n  surprised  at  the  very  diirtin<;t 
reliction  which  is  obtained  hy  testing  cat's  liver  the  instant  deatli 
haa  oeeurred;  acd  tintil  Dr.  ta^'y  ha?  succeeded  in  obtaiDing  portipjia 
of  the  healthy  liver  of  the  ca,t  and  dog  without  a  trace  of  sugar,  I 
think  hia  view,  that  the  liver  does  not  form  sugar  during  life  jn  the 
heilthy  stat*,  cannot  he  acce]ited.  The  least  that  can  be  said  is  tliat 
more  concluBive  osperimonts  are  undoubtedly  required,  before  w* 
shall  be  jnatiiod  in  giving  up  Bernard's  view. 


395.  Setnarks  try  the  Author. — It  aeems-to  me  almost  pr^Ted 


■niB   NATURE    OF   DIABETES,  239 

that  the  clianges  wtich  continue  to  take  place  in  the  liver  for  a  short 
time  after  death,  arc  of  the  Tcry  eamc  luture  as  tLose  which  occaned 
in  the  organ  before  death.  I  ha'^e  noticed  that  warm  irater  may  be 
caused  to  tmyerBe  fhe  capillaries  of  the  livor  for  several  hours  after 
death,  and  Etill  iadicatians  of  sugar  exist  ia  that  which  is  rtceived 
from  fhe  hepatic  vein.  Much  mon;  eugnr  can  in  this  way  be 
obtained  than  existed  in  the  liver  at  the  time  of  dcuth.  The  hlood 
is  soon  washed  cut,  so  that  this  can  have  nothing  to  do  witli  the 
cottTeraion  of  the  aisiyloid  into  eugai.  During  lll'e,  urtiler  normal 
circimstaEces,  one  wonld  only  expect  to  find  mere  tracfg  in  the 
blflod,  as  the  sugii,r  would  b«  carried  off  as  fast  as  it  waa  formed,  and 
probably  itself  decompiised  as  fast  as  it  was  carried  off, 

I  cunnot  think  that  tic  life  of  the  anima-l  tan  mate  all  the 
difference  which  is  supposed  in  the  action  of  the  liver.  Surely  if 
a.  gOnfiiderahle  quantity  rf  SUgiir  Cim  he  dotilODstrateii  to  exist  in 
the  liTer  immediately  after  deatli  we  are  not  justiSwd  in  considering 
this  a  iqere  post-morteib  thange.  A  pitce  of  cat's  liTgr,  the  instant 
death  has  taken  place,  eshibits  the  pri'sence  of  sugar  in  precisely  the 
same  maimer  as  si  plooe  of  the  same  liver  removed  daring  life.  It 
IB  doubtful  if  the  death  of  the  great  central  organs  of  the  nervous 
FyBtem  produces  that  immediate  chanfjc  in  many  of  the  nutritive 
and  secreting  operations  of  the  body,  which  the  supposed  accesaity 
for  this  TCTj  (juick  removal  of  the  livor  seems  to  argue. 

Nor  IB  it  ati  answer  to  this  objection  to  Bay  that  as  certain  of  the 
nerve  cells  cea^e  to  manifest  any  activity  the  instant  death  takes 
place,  it  is  possible  that  the  lirer  cells  may  as  instantly  cease  to 
perform  their  fimctions.  We  know  that  tliere  are  some  cells  which 
may  exhibit  their  actiona  tor  a  lojig  time  aftei  death,  and  which  will 
retain  their  vitality,  so  that  they  can  he  removed  from  one  organism 
l»  another.  The  liver  otlls  axe  more  likely  to  ngree  in  character 
with  the  cells  of  gland.s  and  secreting  surfaces  generally  than  they 
are  with  those  of  the  Very  highest  tissue  in  nature,  a-od  therefore  it 
is  impossible  to  resist  the  inference,  eicept  iu  the  case  of  positive 
demoEstration  to  the  contrary,  that  the  same  snbstanees  ate  formed 
by  these  cells  a  few  geconds  after  death,  as  were  produced  by  them 
a  few  Bcconds  before  death. 

There  is  no  reason  for  suppoaing  that  the  liver  coU,  unlike  many 
other celli?  connected  with  different  secreting  organs,  dies  the  instant 
the  death  -of  the  animal  takes  place.    Just  as  we  hare  ciliary  action 
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and  otber  changes  ojntmuing  ia  individua]  cells  for  some  time  aftei 
the  death  of  the  aDim&]  in  nbose  organigm  thej  nerc  founil,  sa  atsi 
we  may  ruasonablj  conchid*:  that  changes  wiidi  have  been  going  oi 
during  the  life  of  tie  animal  reallj  continue  to  iicour  in  the  cell 
fflT  a,  certain  time  after  its  U^ath. 

Mortwver,  it  ia  most  prabahle  that  tlie  changes  taking  place  h 
ttie  amyloid  matter  of  tbe  liv>er  cell  arc  ngt  viUii  eh'jngen  at  all,  bit 
due  nitiiLTto  cliEmical  and  physical  actions  only.  The  outer  par 
of  the  formeil  material  &f  a  liver  cell  in  the  liTJog  body  ia  IJCi  row 
aliYE  than  the  outer  part-  of  the  funned  material  of  a  soft  epithelia 
or  of  u  cuticular  cfill.  That  physical  and  chemical  changes  may  g 
on  at  a.  difforciiit  rate,  according  as  the  blood  is  flowing  qulcHj 
^uvly,  or  not  at  all,  is  rea^onahle,  hut  actual  demanstratios  i 
required  before  a  Tiew  which  supposes  the  ckaages  occurring  a  fei 
seconds  before  death  to  be  pssentially  different  &om  thftse  takini 
place  a  kw  seconiLs  after  deatb,  can  be  accepted.  The  opinion  tha 
the  eonTert^ion  of  amyloid  into  sugar  is  essentially  a  pogt-morten 
ar  uhaormal  chunge,  may  h&  eutcrtaincd,  but  no  one  has  yet  edc 
ceeded  in  demonstrating  that  this  opinion  is  correct. 

296.  On  tlie  farmatlon  of  Amyloid,  7a.t,  &o.,  In  the  lA-n 
CelL^The  different  toibstancea  taken  as  food  are  not  simply  redaoei 
to  a  soluble  state  in  the  stomach  and  intestines,  and  then  absorbed 
nor  art:  thej  alune  rendered  aolubk,  a-nd  aJtered  in  physical  ani 
chemical  characters  by  the  secretions  nf  tlia  different  gUndula 
organs  which  are  mised  with  them,  but  they  are  taken  up  by  thi 
living  raatter  of  the  tells,  and  completely  new  KubstinceB  at  lengtl 
result;  so  that  the  fat,  amyloid,  and  sugar,  which  mtty  be  obtaina 
from  the  liver,  are  not  the  same  stihatances  aa  were  absorbed  from  thi 
intestines,  nor  are  thej  the  substances  abserbed  somewhat  modified 
but  it  is  probable  that  they  are  new  bodies  altogether,  passessin( 
certain  definite  charactcrB-  The  general  opinion  now  h«ld  by  physio 
loj,aats  is,  uiuloubtedly,  that  the  substances  absorbed  at  the  intcslini 
surface  simply  Undergo  diango.  But  how  is  the  change  effected' 
Most  physiologists  stem  to  consider  that  cliELiige  is  effected  vhile  thi 
materials  in  solution  are  in  the  blood,  or  during  their  paangi 
through  narrow  channels  on  their  way  towards  the  chyle  or  blood 
and  attcmptB  have  been  made  tu  show  that  minute  channels  cxifl 
through  the  epithelium  of  the  intestine,  which  lead  by  the  i 
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pitremity  of  the  cell  into  the  connective  tissue  corpuatlfs  of 
the  TiJ.Iua.  Wliiit  wc  the  agents  tbat  efTett  the  cl»!ingy  in  tie 
fluid  jjassing  through  the  cellat  This  coiirertijig  power  is  i^'iierall^ 
aECribcd  t-J  the  nuclei;  hot  there  is  no  CTidencL*  tljijt  iiildcL  hiivi; 
any  power  of  eserting  an  iriBuencu  or  tbaiigG  \i]via  Tu;iltar  which  is 
ftt  i,  distjmce  from  them,  Mnrtover,  it  hag  hccn  sliowii  tlut  boJuMc 
mattera  pass  into  the  Tcrj  siihstance  of  the  nucleus,  and  that,  under 
Certain  ciroumstaiiices,  the  absoi-bed  matter  gucn  ta  inerc-aso  the 
matter  of  which  the  nuch'us  is  composed;  while  the  uuUt  jva-rticlcs 
of  the  nudsTia  (germinal  matter)  sxie  resrilved  into  new  coiistituenU, 
the  new  matter  taking  the  place  of  this  whith  Uicurai.-s  chiinged.  'I'hi: 
nucleua  may  remain  of  the  same  s-iac,  aithuiigli  a  vast  anmiiiit  of 
nutrient  matt-er  haa  heen  taken  up,  and  a  coTTes]ioading  prcfjHjrtiMi 
of  new  siibstaticca  has  heeii  firmed. 

This  15  the  meaning  of  tho  last  quanititj  of  na-clcus  ('gemiiiiuh 
matter  existing  in  cennectiun  with  every  ulisorbing  Burfaco  ami  in 
every  gla>nd.  The  pabulum  does  not  simj]ly  pass  li-ytwcun  Iht'se 
QDClei  or  cells,  hut  it  piisses  into  their  sulistanep,  imJ  becumiiB 
living  germinal  matter.  Its  whole  rclatitms  are  eliuiigcil,  and  it 
becomes  endowed  with  powers  like  thiit  at  the  living  inattiir  wliicli 
exiet-ed  before  it.  The  older  living  particlca,  in  djing,  bcconju 
resolved  into  new  but  inanimate  Buhstances.  The  elemeiitB  fiimi 
new  cotobinitions.  These  conipoutuls  rM^lt,  not  from  any  changing 
powers  of  the  iiuelcua  acting  at  a  distance,  but  dcfietLii  iipnn  the 
relation  which  the  tlemonts  were  Citiified  to  afiaumc  just  Vefore  the 
death  of  the  living  matter,  and  the  cxtcrniil  conditions  which  existed 
at  the  time  the  death  ef  the  ]>articles  occurred. 

Tlic  fat,  amyloid,  and  sugar,  after  disappearing  frum  the  intes- 
tines, heeome  completely  changed,  and  entirely  lose  all  their 
characttristicB.  They  Bervcd  but  as  j)ahulum  to  certain  cells,  nhicli 
lived  upon  them  and  grew.  The  living  particles  of  these  cdls  at 
length  die,  and  ainuiig  the  eubstances  formed  ma;  be  other  kinds  of 
fatty,  amyluid,  and  saccharine  matters;  but  these  arc  new  bodies, 
not  tho  ultcrcd  starch,  fat,  ^nd  sugar  that  were  absorbed. 

When  sugar  is  absorbed  from  the  intestine  tho  quantity  of  amj- 
bid  in  the  liver  ia  increased ;  and  this  has  been  used  by  Dr,  Pavy  as 
another  argument  against  the  glycogenic  theory.  He  says  that ; 
"IiiBtead  of  tho  liver  ullomug  suyar  to  ji^js  through  it,  and  also 
producing  sugar  itietf,  it  transforms  that  which  reaches  it  into  amj- 
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loid  Enbstance."  lids  fact  of  tlie  increase  of  the  amyloid  i§  no 
arguraeut  against  the  conyerHioa  of  this  into  Eiigar  under  nonnal 
circumstances,  unloss  it  can  be  shown  that  tlie  iiiuyloid  aft^!rward» 
graduaJly  disappcara  teitkout  undergoing  cftnverBion  into  sngar. 

It  is  qiiiie  true  tliat  the  supporters  of  tlic  glycogenic  theory  haYO 
faik'd  to  S.I10W  in  what  form  the  sugar  is  ultimately  eliminated  or 
applied  to  further  purposes  in  the  ■economy  ;  but  there  Becms  to  he  a 
gi(iB,U-r  difficulty  in  accounting  for  the  Biibsequent  changes  in  the 
amj'luiil  matter  if  we  Bnp7>ose  that,  normally,  it  docs  not  undergo 
coEVersioti  into  suga.r.  Thci  conclusion  that  the  amyloid  undergoes 
convcrftinn  into  fat  requires  to  be  supported  by  stronger  evidence 
than  has  yet  bei'n  adduced,  bf^fore  it  can  be  accepted. 

It  must  b-e  b<.>rne  iu  mind  that  the  cells,  at  ths  circuniferenc?  of 
the  lobules  if  the  liver,  are  thosG  which  hecome  first  gorged  with  fat 
ill  fatty  liver,  and  that  these  BJO  the  cells  which  are  principally  con- 
cerned in  th«  formation  of  bile.  In  casea  of  amyloid  liver,  the  ceUs 
B.eaJ'  the  er'iitre  of  tlie  lobulcs  ^re  those  which  become  so  enormouslf 
enlarg^ed  iu  conseijuence  of  the  accuniulatioiti  of  this  amyloid  matter. 
Arc  wc  to  infer  that,  niiTmally,  iTByluid.is  formed  prineipiiUy  iij  the 
centr[il  part  of  the  lobnlc,  and  bile  und  fat  are  produced  at  tbe  cir- 
cumference ;,  or  that  the  amyloid  formed  in  the  centra.!  part  gradnaJly 
becomes  resolved  into  bile  and  fat  a.s  the  cells  gradcally  pass  from 
the  centre  towards  the  ciraumference  of  the  lobule  1  This  cannot  be 
ao,  because,  to  render  it  possible,  tlie  cells  must  move  in  a  directioUf 
from  the  centre  to  the  circumferenoe  of  the  lobule,  mach  mora 
rapidly  than  is  actually  the  case. 

Locking  at  the  iiue^tion  frouD  an  anatomical  point  of  view,  many 
facts  tend  rather  to  the  coimlusion  that  the  margiual  cellii  are  those 
mainly  concerned  in  functional  activity,  and  that  those  near  the 
centre  arc  being  developed,  and  will  gmduLillv  take  the  place  of  the 
former  as  they  are  removed.  In  the  normal  state  the  central  cells 
are  certainly  not  actively  concerned  in  secretion  {nee  my  Pajiers  DU 
the  Anatomy  of  the  Liver).  I  incline  to  the  view  that,  in  health, 
the  amyloid  matter  is  formed  in  the  sa.me  cells  with  the  fat  globtile^ 
and  that  the  ituter  part  uf  tbese  c-ells  is  being  resolved  into  two 
classes  of  substnnees — hiliary  matters  which  do  not  permea.te  tbe 
ductd,  and  ccrtaia  substances  which  readily  permeate  animal  mem- 
brane, and  are  reabsorbed  with  the  fluid  which  is  removed  froim  tb-e 
bile  soon  after  it  J8formed>  ivhile  ifc  passes  along  the  dncts.    Fnrthei 


AMYLOID,    FAT,    AND    SDGAR. 

■piroviafm  for  the  removal  of  such  soluble  substances  CTista  in  the 
gall  bladder  where  fnrtlitr  insjiisation  taku.s  placi'.  AuijIlmJ  reaililj 
becomeE  conrerleil  into  Eugur,  but  no  ona  h&s  succpedoQ  in  causing 
it  to  split  up  into  sugar  and  fatty  or  liiliary  matters;  but  it  is  quite 
possilile  that  the  matter  of  which  the  outer  part  of  the  liicr  tell 
consists,  niaj  Bplit  into  the  above  tmu  t;li;ssfa  i>f  siil»stancps — the  oae 
class  permeating  animul  lacmbrauie,  the  other  pussessiug  hut  very 
slight  periuCD.ting  pruperties. 

S97.  Dr.  BTcDonneira  ObBervations.— Dr.  JIcDonnell  ("Pro- 
eeedUigs  of  the  Jiaij/il  Siicii'ly,"  Vol.  xii.  Iis(i3,  p.  47'6)  concurs  in  the 
TJews  exprtrased  by  Dr.  Payj  as  to  tlie  amylojij  raattt'r  not  Ex^ing 
transformed  into  sugar,  under  normal  circumstances,  daring  life,  and 
endea^tmrs  to  ascertain  what  b*com.eS  of  this  anljloid  substance 
formed,  not  only  in  the  healtliyliTcr,  but  in  the  fcetua  in  many  <)thi>r 
tissues,  such  as  the  skin,  homy  tissues,  muscltSf  itc.  During  active 
digestion,  Dr.  McDonnell  has  found,  that  the  blood  which  leaves  the 
li7er,  contains  a  prtit'^in  cfimpouni  rosombling  casoinii,  in  latyor 
quantity  than  iiTdinnry  arterial  or  Tenons  bltiid.  'I'his  he  tliiuks 
results  from  the  union  of  tlio  nitrogen  <jf  tho  fibrin  imd  iillmutpu, 
decomposed  in  the  liver,  with  the  amyloid  moterial.  He  fonrnvcp 
that  the  hydrc-cii.rl)oiious  suhatancos  resulfing  from  tlie  iliatiite{,'ni- 
tion  of  fibrin  and  allmmen  iu  the  liycr  are  thiown  out  a,s  liilc,  i\lii]e 
the  nitrogen  of  thoKO  compounds  romiitra  with  aniyltiid  to  fojci  this 
new  Babstancc  like  cafeiu,  which  pussca  aivay  In  the  li(.-pa,tic  blood. 

298.  Of  ttB  FomLfld  Materiai  of  tha  Liver-Cell  and  of  tlie 
Changes  occuramB'  La  it.^^Uie  HiiiyloiJ  matter  is  ti>und  in  the  ix\h 
when  Dij  saccharine  er  sta.rcliy  niateriak  an;  t;ikcn  iu  the  food,  and 
this  is  H  strong'  argument  against  tho  vic\v  wliieli  wncludes  that  it 
results  from  some  assumed  and  unesplained  metabuhc  action  of  the 
nud-CTlS  i>r  cell  wall,  upcn  starchy  ar  saceharsnc  matters  brought  to 
the  liTer  in  the  portal  blooil.  Iu  fact,  we  can  obtain,  anioii|f  other 
snhstanees,  from  the  liTcr-cell,  amyleid  raaltfr,  allmmliinua  matter, 
and  fatty  nmtter.  Each  of  these  constituents  uiiy  vary  greatly  iu 
quantity  in  the  cells,  but  it  has  not  been  bIiowq  that  the  fat  or 
albuminous  matter  results  from  changes  occurring  in  the  amyloid 
Bnbatance,  or  that  the  albuminous  matter  ia  resolved  infe)  fatty  and 
amyloid.     The  gexminal  matter  of  tEie  liver-coll  gives  rise  to  eertiiin 
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BubstHDCGB,  of  wlich  thf  outer  part  of  tbe  cell  or  'formed  vKiterial' 
is  composed  (There  is  no  limitary  membrane,  ■ur  'cell  wall,'  to  the 
liTer  cell.)  AlDot'ig  tht'Su  lliay  L^e  reiM>gii.lsed,  albamiHous  TtuiHiT'i, 
fiilty  fiKitteri,  amyloid  maUiTS,  col'iuriwj  mattns,  bnt  these  ire 
tlieinselvys  midprguing  change.  It  appears  tliat  tbe  prineipal 
substances  reaiiltinp  from  tbe  disiotegration  cif  tiis  formed  Luaterial, 
undcf  lli>rma]  COtiliitioilS,  Hi's  IjUkUii  matU-rs,  ^vhich  are  excreted, 
and  other  substances  whiei  again  jiass  into  the  blood.  Among  these 
latter  ore  an  ulbuminoiis  material  closely  allied  to  KiseiD,  and  a 
substance  nlilcli  prubaVjly  take."  part  Ici  the  production  of  he^ 
This,  according  to  the  tlieory  of  Ecrnard,  is  sugar,  refiulting  from 
changes  occurring  in  iimjloid  matter  j  vkiila  Dr.  Payy  confiiders  that 
the  substance  resTiltiEg  from  the  Mnyloid  is  more  nearly  related  to 
the  falty  class. 

Thore  can  be  no  diiuht  thitt  tbc  relative  proportion  of  the 
different  constituents,  which  can  ha  recognised  in  the  formed 
materia]  of  tie  liTiT-cell,  diSlirs  greitly  in  ditferent  animals,  a.nd  in 
the  same  auim^J  und(;r  diFerent  ciivumiitauceE  and  ftt  different  timea. 
The  prniKirtion  of  thcsfi  cuiistiuieiit:*  is  greaclj  influenced  \>j  the 
nature  of  the  litod.  It  i?  clear  that  the  varjing  proportion  of  oxjgen 
in  the  blood,  transmitted  to  the  liver,  ivill  iutiuance  the  proportion 
of  tho  severoi  C("njtitm--nts,  reaidting  from  the  disintegratiCL  of  the 
formed  material,  in  a  remnrkable  degree.  The  diminished  supply  of 
oXfgeM  may  eiiise  the  accumulation  of  a  lirgc  quantity  of  fat  in  the 
Uver-colls,  while  a  larjfc  supply  would  have  resulted  in  the  secretion 
of  an  incr-eased  quantity  of  bile.  This  subject  requires  moat  ex- 
fended  rcseari^h,  Tint  it  seems  to  me  that  otsersations  should  be  made 
from  this  point,  of  view ; — that  the  substiinces  formed  in  the  liver, 
some  of  which  pass  to  the  intflBtines  in  the  form  of  hile,  while  othera 
pursue  an  opposite  direction  and  are  carried  in  the  blood  to  the 
Uingw,  result  froni  the  disintegration  of  the  material,  of  which  the 
outer  part  of  the  so-caljt'd  liver-cell  ia  composed,  and  are  not  dne  to 
any  acliun  eserted  by  the  nceleus  upon  ma.tt«rs  piusaing  by  or 
into,  or  simply  coming  into  contact  with,  the  cell,  nor  to  any  pccoliar 
powers  exerted  by  the  supposed  cell  wall. 

As  to  the  ultimate  changes  of  the  sugar,  supposing  it  to  be  pro- 
duced U'.iruiaLy,  or  of  the  auiyjoid,  or  the  fat  gqpposed  to  reeult  (ion 
it,   nothing  positive   Ls  knoivu.      Bernird,  without  attempting' 
ejiplaia  the  successive  dmngcB,  concludes  th&t  til«  eugaf  ia  at  Ici 
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destroyed  and  escrcteJ  in  tticform  (if  carbonic  aciijj  avi  cTcn  Dr. 
Pavy,  in.  his  earlier  eijwrimeiits,  stowed  tloat  liliiuJ  which  Rxhitiitcii 
strong  ipdicatiOaS  uf  a,  qUiiUtity  of  Sllgiir,  was  folinJ  to  cdotain  only 
traces  after  it  had  been  caused  to  traverse  tte  rajiillarics  <>i  tlie  lungs. 
It  is  true  that  a  solution  uf  plirp  Slig;lt  ia  not  ilccomposeii  l>y  tlje 
direct  actioQ  of  oxygen,  bub  tliis  is  no  argument  agiiinst.  tlie  view 
that  sugar  in  the  venoiis  blood  is  ultimately  resolved  into  carboBic 
acid;  for  it  ia  quite  olirious  tliat  csidiitiun,  as  Ciirried  on.  in  the 
body,  owruTB  under  conditions  "v^'ry  dilTiiront  froui  tliosii  wo  are  able 
to  bring  about  iu  our  laboratories.  Tn  fact  Dr.  Pavy  himstilf  sli(nved 
that  the  destruction  of  sugar  by  respiration  occurs  only  in  hltioJ 
which  contaius  fibrin. 

No  one  has  any  doubt  that,  in  the  majority  nf  disease;!  tiiinwti 
to  us,  this  very  process  of  osilatiou  is  at  fault.  There  may  be 
q^uite  oxygen  onough  in  the  fluids  of  the  body,  but  the  state  in 
which  it  eiists  maybe  different,  tbf  condlitiiins  fiTouring  its  com- 
bination may  he  absent,  or  the  suhstmeos  may  not  Iwi  presented  to 
ita  action  iu  the  normal  manner,  and  s<j  they  arc  net  doeH^iu[i(is<.'d. 
There  are  probably  many  cumpounils  between  the  sugar  whieh  [iiisses 
from  the  liver  and  tbo  «irhome  aciii  whicb  is  ttoU-i'iI  fnim  the  lungs. 
This  sugar  may,  uinler  normal  coiiilitioiis,  be  takon  uyi  by  the  nia.i^es 
of  germinal  matter  (cells,  nuclei)  esisting  in  sueb  great  number  in 
relation  with  the  capillaries  of  the  Imigs,  and  tlio  particles  of  which 
these  cells  consist,  may  bceoiue  Cesolved  illto  CiLrbonic  acid,  aiuyng 
Other  substances,  or  the  sugar  may  be  taken  up  by  the  blood,  cor- 
puscles, and  the  matter  of  whieh  these  hedies  are  composed  resolved 
into  carhonic  acid  and  cither  matters.  I  merely  olJer  these  specii- 
l&tioDS  for  the  purpose  of  showing  that  there  yet  remains  much  to  be 
decided  before  wc  shall  know  precisely  how  fat,  sugar,  amyloid,  and 
many  other  substances,  become  oxidised  in  the  living  organism. 

With  regard  to  this  must  didiuult  uud  highly  iitterestiugiiut^stion, 
it  seems  to  ma  that,  iu  the  present  state  of  knowledge,  the  greatest 
caution  ought  to  be  csercised  in  forming  a  geniival  CDiiolosion.  But 
1  cannot  help  stating  that,  as  far  as  I  am  able  to  judge,  the  evidence 
is  at  present  strongly  in  fevour  of  lierniird'a  view,  that,  in  beulth, 
BTigar  is  produced  in  the  liver,  lud  destroyed  whilst  it  is  in  the 
blood.  In  the  normal  state  the  destruetioci  of  the  sugar  pccnra  at  the 
Barae  rate  as  its  formation ;  wliilc  in  certain  lesions  of  the  nervous 
^Htemj  and  under  other  cirramstauceg,  roore  sugar  is  formed  than 


246  CLDilCAL   OLFOETJiyCB 

can  1)0  cies.troyeil — nr  the  quantity  formed  remainiag  the  Ktmc,  tbfl 
itorTQiJ  coiiditions  iinJer  whicli  its  decomposition  takes  place  being 
absent  or  modified,  it  accumulates  in  the  Uoodj  and  is  excreted  by 
the  kidneys  and  other  secreting  organs,  thus  pruilucing  diabetes. 
Whuther  tile  escretiun  of  a.  largi?  (quantity  o.f  sugar  iii  the  nrine 
depends  upon  iiicrGasgd  activity  vi  the  sugar-forming  procuBS,  or 
lesulta  from  the  cessation  of  the  deatructivo  dianges  whick  occur 
nortuiillv,  li»3  QOC  bcoii  dctonnimeii.  Ili^re  coa  be  no  dvabt  that 
certain  parts  of  the  nervous  system  arc  seriously  implicated  in  alt 
■cases,  tut  mhcthef  the  neivea  eiert  a  direct  iaflucnco  upon  the 
Bugar-formJng  or  sugar -destroying  proccisses,  or  only  affect  these 
operatiofia  indirettly  through  the  contiol  they  eiert  iij>ob  the 
calibre  of  the  arteries,  anil  therefore  upon  the  qunntity  of  arterial 
blood  distributed  to  the  capillaries,  is  not  knuwn;  but  tliere  are, 
I  think,  many  facts  which  favi.ur  the  latter  view,  while  it  haa  ncTer 
l)i!cn  ehawn  lba.t  nerves  esert  any  dmet  influeucB  upon  the  growth 
or  action  of  any  cells.  ITiey  iatluence  the  procesacB  o^f  gnivfth,  for- 
matitm,  and  secretion,  "by  rcguktiug  the  supply  of  nutrient  material; 
and  the  procesa  of  die  integration  is  ilFacted  by  the  quantity  of  the 
Eolulilo  eoustituotite  of  blood,  rich,  in  oxygon,  that  is  permitted  bi 
bathe  by  the  cells. 

299.  Of  the  Clinical  Impartajioe  of  Sngai'  in  tlie  Urtna. — 

The  esistencB  of  sugar  as  a  tioriinil  constituent  of  urine  has  been 
a]reaiiy  rrfcrred  to  {§  267),  bet  it  is  not  uncommon  to  raeet  widi 
sjieeiraens  of  urine  frum  porsoES  apparently  in  the  enjoyment  of  good 
health,  which  exhibit  nnmiatakeablc  evj.icEce  of  the  presence  of  BQgar, 
there  toing  suHieient  to  estiuiate  quuntitatiTcly,  without  resorting  to 
the  processes  referred  to  in  §§  230,  261,  which  are  neceasaiy  to  obtain 
evidence  of  the  traces  said  to  exist  in  specimens  of  healthy  urine.  I 
have  often  found  from  ono  to  two  grains  of  sagKj:  id  1000  of  uriae, 
jn  eases  wliore  all  traces  of  the  presence  of  this  substance  have 
disappeared  in  a  ivvi  days,  without  any  of  the  usuiil  restrictions  aa  to 
diet;  and  1  liavo  noticed  the  presence  of  final!  quantities  of  sugar  in 
the  urine  uiore  frequent  during  the  sunimcr  than  during  the  winter 
months.  I  know  other  practitioners  have  mado  the  Bame  obser- 
Tation,  fl,nd  sometimes  there  exists  much  difference  of  opinion  as  to 
whether  a  puticnt  ha.'s,  or  has  not,  diahetes.  A  short  time  sinte.  I 
found  irery  positive  indications  in  the  mine  jif  a  gentlemaji,  wl 
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fbnnd,  upon  inqairy,  had  been  in  the  habit  of  eiting  a  large  q_viaiitity 
of  sugar  witli  fruit  taits,  Bro-wii  lircad,  restriction  of  sugiir  witliia 
moderate  liiiiits,  and  salines,  &oca  cnused  the  sugiir  to  disuppeLur  frcini 
the  urine.  But  in  casoa  of  fiittj  liver,  and  in  that  uummoii  conditttm 
in  persons  who  liva  too  vrci!,  where  the  livur  is  somewhat  wasted  iia 
well  as  fatly,  it  is  very  common  to  find  sugaj  in  the  urine.  The 
diabetic  couJitiou,  in  these  cuses,  may  pur^ist  fur  weeks  or  months 
ani  then  pass  ofFcntirtly, 

T\t0  highly  important  nn'X  intorfistillg  pbS^rVQtiotlS  l^itely  illnd& 
by  M.  IFo'hl,  in  a  case  of  diabetta  wher^  iiiositu  (^  321)  was  jia^scd  in 
large  quantiticfl,  and.  sesmisii  to  taka  the  place  of  the  urea  and  sugar, 
must  not  be  passed  over. 

The  qmictitj  of  sugar  is  !ilwa.ys  imicli  iufliicneed  by  the  quantity 
and  nature  af  the  fuod.  It  increises  shortly  after  a  meal,  and  it  is 
iLttdoabtvdly  aitgiueiited  when  much  starch  is  taken,  A  meat  diet, 
with  bnin  or  gluten  bread,  always  ca,use3  a  diminiitiun  uf  the  Eiigar, 
Total  ahatirionce  from  food,  ami  reat,  diminish  the  proportion;  and 
it  is  mcreagcd  by  caoroiae,  and  iiy  a  large  quautity  of  food.  As  much 
as  two  pounds  of  sngar  may  he  eieri'ted  daily;  bnt  abont  one  pound 
is  the  Eiorc  usual  quantity.  I  hnvo  now  {1H5S)  under  my  care,  a 
girl,  aged  19,  who  excretes  daily  about  one  pound  and  a  half  uf  sugar. 

The  dry  hursh  skia,  the  intense  hunger  and  thirst,  the  emaciationr 
the  tendency  to  the  forina-tLon  of  tubercle  in  t!jo  lunjjs  and  other 
organs,  are  tanjiliar  to  all  who  arc  acq^uaintfid  with  the  clinical 
history  of  this  disease.  Dr.  Garrod  observea,  tbat  cedcma  of  the  legs 
ia  always  present  in  diahctes.  Although  in  soiie  cases  it  ia  very 
slight,  he  states  that  it  is  always  to  be  detected.  I  have  failed  to 
obaecye  it  in  oue  instance. 

Sugar  has  been  found  in  the  iiiiue  in  cases  of  cholera,  by  Dr. 
Hassall  and  also  by  Heintz,  hut  the  former  obsoJTTOt  S\lggcat9  that, 
aa  Heller  has  bIiowil  in  thla  disease  that  the  nroxanthin  is  in 
abnormal  quantity,  it  is  very  probable  that  the  sugar  maj  be  derived 
from  this  substance  irum  decomposition.  The  same  change  may 
aceount  for  the  presence  of  traces  of  sugar  in  many  caaea.  (Sci'  ^  2G7.) 
A  diabetic  state  may  be  temporarily  induced  in  animals,  by  certain 
lesiiina  of  the  nervous  system,  but  the  condition  soon  passes  off. 
Diabetes  is  a  disease  which  does  not  occur  in  animals.  Dr.  Prout 
regarded  diabetes  as  a  form  of  dyspepsia,  charactorified  by  difficulty 
in  Bssimiliiting  the  saccharuio  alimentary  principle. 
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There  can  tie  little  doiubt  tliat  tlie  liver  ia  the  gland  wtich  is 
esscTitiallj  involved,  although  hitherto  the  nature  of  the  lesion  has 
not,  beun  discovered;  indeed,  no  alteration,  constant  in  all  cases  of  the 
disease,  has  been  mado  out  by  anat&micaJ  inTcstigation.  Diab&tes  is 
uncut"  those  distiiaeswbich  often  runs  iiiifaniilies,u.nd  it  is  hereditary. 
The  diatetic  Btatis  is  oft^n  t-emporary.  It  has  been  cansed  by 
iajuTics  to  the  hiiad.  Dr.  Giill  and  Dr.  Barlow  refer  to  cases  in 
which  it  followed  no  attaeic  of  hcrai]>legia, 

I  hove,  myself,  found  Bugaj  in  the  miue  in.  pneumonia  and 
phthisis,  and  have  frequently  met  with  it  in  cases  of  gradual  con- 
traction, of  the  liver,  accompanied  with  a  corresponding'  condition  of 
the  kidneys,  with  albuniinous  urine.  In  one  ease  the  sugar  and 
albumen  seemed  tu  alternate  Su^ir  Tvould  ho  present  for  a  few 
days,  while  no  nlbuiiicn  could  be  detected,  a,nd  then  albumen  would 
appear  anil  the  sugar  -nfuuld  ceage  for  a  tjmc.  Diabetes  is  generally 
accompamed  ivith  emiiciation,  but  I  have  seen  cases  in  which  the 
patient  was  not  only  well  nourished  but  corpulent  Not  long  since, 
I  Tias  consulted  by  a  very  robust  and  healthy-looking  man,  a  farmer, 
w«ighing  13  stone,  6  lbs.,  who  iippeiiied  to  be  suffering  from  dyspepsia. 
It  was,  however,  fonnd,  upon  esamination,  that  the  urine  was  of 
apeeitie  gravity  1028,  contaiued  a,  conaidera.blii  quantity  of  sqg« 
(38  grains  in  1,000),  and  was  loailci!  with  albumen.  There  were  no 
casts  of  the  urinifeious  tubes  or  other  indications  of  renal  -disease. 
This  caee  gnidually  became  worsej  although  the  proportion  of  sugar 
in  the  urine  hocamo  reduced  when  he  was  put  upon  a  prcpwly 
regulated  diet. 

In  cases  of  eaxhunele,  sugar  sometimes  appears  in  the  urine,  and 
towards  the  close  of  chronic  cshaufitiitg  diaeasoa  it  haa  been  detected. 

300.  Cataract  In  Sialjetes.— It  ii  well  known  that  cataract  is 
very  frequently  ohserved  in  diabetes,  and  sometimes  at  an  early  stage 
of  the  disease.  Jlr.  BoiVbian  has  often  dingaoBod  diabot<s  from  thfl 
).rcsonce  of  cataract.  Dr.  G.  Weir  ilitchell  and  Dr.  Richardson  have 
showa  that  cataract  cuuld  be  caused  in  the  &og,  by  iBjecting  syrup 
under  the  sldn,  and  they  arrived  at  the  conclusion  that  the  opacity 
of  the  lens  depended  nnly  upon  the  increase  in  the  density  of  the 
fluids  which  bathed  and  permeated  it  But  it  la  probable  that 
cataract,  as  it  occurs  in.  diabetic  patients,  is  not  due  solely  to  th>* 
cause,  seeing  that  it  Is  not  present  in  some  of  the  worst  cases  r 
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diabetes,  and  ciists  in  some  dight  cases  in  which  the  urine  ceTcr 
readies  a  high  specific  giaTitj.  The  cataract,  t(xi,  wil!  tontiimt, 
althougli  tli^j  diabetic  state  beconws  much  improved  or  passes  off 
entirely. 

In  diabetes,  wounds  do  not  heal  sadsfactorilT,  and  the  surgeon 
eboutd,  if  possible,  aToid  perfonoing  «Ten  a  slight  (rpcration  in  ca^^ 
of  this  disease. 

801.   Origtn   of  the   l&rge   Qoantity  of  TTrea    in   DlELbet«B. — 

There  can.  be  na  d-mbt  whatever  tliut.  id  many  caws  i>f  diabetes,  ihi- 
sugar  excreted  In  the  urine  is  not  derirod  sokly  from  tlie  etarchy 
matters  taken  in  the  food ;  ftnr  alchoagh  the  pitient  may  be  rescricted 
to  a  diet  consisting  entirely  of  jiroltine  and  fatty  lEiiIiataDices,  sugar  is 
found  in  the  urine. 

The  recent  observations  ni  the  Rev,  S,  IlaaEhton  have  ccnfirtned 
this  conclusion.  He  thtiws,  in  seme  cases  which  he  investigated 
■with  tlie  greatest  care,  that  (lie  EUgar  excreted  had  a  double  ori^n, 
having  been  in  part  derived  from  tlie  starch  in  the  ftnA,  and  partly 
from  the  decQmpos.itioB  of  pri>t<^ine  substance.  He  cjnsidlere  tint 
the  proteine  componnds  resolve  themselvL'S  into  glucose  and  urea 
without  giving  ont  work,  tSe  total  work  done  in  the  body  in  JiabeteS 
being  at  a  minimuin.  The  large  eicrttion  of  urea  dt-jx-mls  not  upon 
the  Kork  done  in  the  b^-tly.  as  in  bealth,  but  results  HCtely  frorn 
decomposition.  In  this  way  the  large  excretion  of  urea  is  eiplained; 
and  thia  cannot  be  accounted  for  upon  the  nsual  tb^orv,  that  the 
urea  is  deriveil  solely  from  the  disintegration  of  tissue.  (''  On  tht 
Phcniiiiienii  nf  Diabetes  Mfllitus."     Dublin,  1S61.) 

SOS.  Sn^ar  in  the  TTrine  iii  Disease  of  tKe  Hespir^toiy 
OrK&na. — Sugar  has  been  detected  in  cases  uf  disease  of  the  respira- 
tory organs,  as  pneumonia  and  bronchitis.  In  estreme  causes  of 
ptthisis,  BUgar  is  occasionally  detected  in  the  urine,  ami  t<iwardB  the 
close  of  many  ethaus  ting  diseases,  a  meal  of  stiirch  is  followed  hy  the 
excretion  of  saccharine  urine.  I  hare  shown  the  presence  of  u 
considerable  quantitj  of  sugar  in  the  sputum  in  a  case  of  acute 
pneumonia,  just  before  the  patient's  death.  It  has  been  asserted  by 
some  observers,  that  sugar  ean  always  be  detected  in  the  urine  after 
anssthcsia  produced,  by  chloroform,  and  in  cises  of  bronchitis  and 
emphysema,  I  have  carefully  tested  for  sugar  in  the  urine  of  several 
pAtdents  who  had  tateu  chbioforin,  but  did  not  succeed  in  iletecting 
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it  in  B  single  instance.  The  presence  of  sugar  is  accounted  for  onda 
these  circUd stances,  dq  tbc  BUppoaitloa  that  th  disease  of  th«  pOl- 
manarj  organs  the  sug^i  is  nut  further  oxidised,  and  carried  off  a» 
carboaic  acid.  But  Bernard  haa  shown  that  this  theory  has  no 
found a.t ion,  and  has  provcil  that  the  condition  of  temporary  dia- 
betes producod  by  irritation  of  tho  finor  of  the  fourth  ventricle, 
close  to  the  origin  of  the  pnRumogaatric  uerreB,  is  not  due  to  the 
impaired  action  of  the  respiratory  organs,  as  Reynoso  and  others 
haye  sup  posed . 

Bernard  has  brought  forward  various  facts  which  militate  against 
the  aho-ve  view;  as,  for  instance,  no  sugar  appears  in  the  urine  after 
cornplctfi  BGction  of  the  pneumogivstric  nerves,  and  in  majiy  other 
conditions  irherc  the  respiratory  fun-ction  is  impaired.  JJeverthelesB, 
Reynoso  {"Cornjilr^s  liendus"  t  XXXIII.,  XXXIV.)  states  that 
sugar  is  present  in  the  urine  nf  persons  who  ha.vc  been  placed  ander 
the  infiueiice  of  chlornfonHj  hichloxiia  and  iodide  of  merciiry,  gaits 
of  a.ntimOiiy,  opium,  and  aarc<jtics  ^ecer^lly,  qtiinine,  SA'l  carhonsit^ 
of  iron.  He  also  states  tliat,  iu  pleurisy,  asthoia,  and  chronic  hion- 
chitis,  hjsturla,  and  cpih'psy,  he  discovered  sugar  in  the  urine,  lUo 
teat  eni|ilnyi-d,  it  is  Ttry  important  to  otiserve,  was  Biirreswil's  solu- 
tion ;  tut  before  a.pp]ying  it,  the  cstrajMive  motters  wore  t^moYed. 
Ahont  1,500  grains  of  the  urine  in  be  tested  were  treated  with  i 
Solution  of  subiicetate  of  lead.  The  precipitate  was  collected  un  a 
filter,  and  the  excess  of  lead  salt  in  the  fiitnite  was  deeomposod  by 
chloride  ef  sodium ;  ami  the  solution  was  again  filtered.  The  clear 
fiuid,  after  being  concen traced ,  waa  treated  with  the  copper  Eolution. 
To  another  portion  the  yj^ast  t^t  was  applied. 

Miehea,  who,  it  should  be  obserTed,  eniplcyed  Moore's  test,  failed 
to  confirm  tho  above  eouelusions.  Dfjchamhre  {"Gazette  Mediade" 
1S^:3)  found  siigiir  iu  specimens  of  urine  obtained  from  several  old 
peopie.  The  tyst  empluycd  was  tbo  same  as  Eejnoso  used,  escept 
that  the  cicess  of  acetate  of  lead  was  dccompfiscd  with  carbonate  of 
soda  instC'ud  of  chloride  of  sodium.  Dr.  Benee  Jonca  ohtained 
"slight,  but  distinct"  evidence  of  the  pressnce  of  sugar  in  the  uiine 
of  a  patient  who  had  been  tweutj-four  hour.s  under  the  influence  of 
chloroform.  The  urine  wag  esiiaiined  according  to  Eeyneso'a  direc- 
tions. M.  Blot  also  confirms  Reynoso's  observations  to  a  great 
extent.  He  found  sugar  in  tha  urine  of  pregnant  women,  and  in 
those  who  are  suckling  children  as  soon  as  the  milk  was  secreted. 
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It  ia  possible  that  affections  of  the  respiratory  organs  may  bo  instru- 
mental in  producing  the  diabetic  condition ;  but  this  may  be  due  to 
the  excitation  of  the  peripheral  extremities  of  the  pneumogastrica, 
depending  upon  the  altered  state  of  the  pulmonary  membrane,  being 
propagated  along  the  truniis  of  nerves  to  that  particular  part  of  the 
medulla  oblongata  the  artificial  irritation  of  which  in  animals  is 
known  to  induce  diabetes.  There  are  many  facts  which  support  the 
doctrine  that  the  processes  concerned  in  the  production  of  the  sugar 
are  capable  of  being  excited  in  a  reflex  manner,  and  they  may  there- 
fore be  included  in  the  excito-secretory  actions. 

These  observations  of  Reynoso  and  others  seemed  to  be  so 
important,  that  it  was  very  desirable  to  repeat  tbcm.  I  therefore 
tried  numerous  experiments,  but  was  unable  to  confirm  the  results. 
I  often  found  the  fluid  change  to  a  brown  colour  when  heated  with 
the  copper  solution;  but,  as  I  have  shown,  this  is  not  a  proof  of  the 
presence  of  sugar.  I  never  conclude  that  sugar  is  present  in  a 
specimen  of  urine,  unless  a  decided  precipitate  of  the  suboxide  of 
copper  is  produced.  Though  this  precipitate  be  very  slight,  it  is 
characteristic.  If  it  only  amount  to  an  opalescence,  as  I  have  before 
stated,  it  is  sufficient;  but  a  change  of  colour  even  to  a  dark  brown, 
the  solution  still  remaining  clear,  does  not,  I  believe,  indicate  the 
presence  of  sugar. 

These  unsatisfactory  results  led  me  to  institute  the  experiments 
upon  the  action  of  Barreswil's  and  Pehling's  solutions,  and  different 
forms  of  the  copper-t«st,  which  have  been  already  described. 

303.  The  EzperimeiitB  of  Beynoso  and  Sechambte  repeated, 
with  Negative  Results. —The  urine  was  tested  as  in  Reynoso's 
experiments,  except  that  carbonate  of  soda  was  used  to  precipitate 
the  excess  of  subacetate  of  lead,  instead  of  chloride  of  sodium.  The 
specimens  of  urine  passed  by  six  patients  under  the  influence  of 
chloroform,  for  periods  of  time  varying  from  ten  minutes  to  half  an 
hour,  that  of  an  old  lady  aged  87,  of  an  old  man  aged  96,  and  of  two 
children  suffering  from  epilepsy,  were  carefully  examined.  In  most, 
the  solution  became  brown  upon  being  boiled;  but  no  opalescence 
or  precipitate  was  produced.  The  urine  of  a  healthy  man,  aged  24, 
was  also  subjected  to  examination,  and  became  brown  upon  being 
boiled  with  the  copper  test.  The  results  of  numerous  other  experi- 
ments upon  specimens  of  urine  known  to  contain  no  sugar  led  me  to 
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the  conclusion  that,  in  all  the  above  cusgs,  the  lume  va^  peifMrtl? 
fr^  from  this  substance.  KlctzinBty  Lbb  repeated  Rejnoso's  esperi- 
lacnte,  anil  has  failed  to  coafiriu  his  conclusiims.  iJr.  Moore  of 
Dublin  (llelli;r'3  '^  /\itluili}i/iv(i!  Ch<-mhirii  of  the  Cririe,"  tra-QslateJ 
bj  W.  D.  Moore,  A.B.,  5[.B.T.C.][).)  has  esamined  the  urine  of  twelve 
men  and  wiimen  whoso  ages  Tftriod  fcftBfl  sixty  to  eighty-tliree,  but 
was  unable  to  detect  sugar.  We  may,  therefore,  conclude  that  there 
is  at  present  not  sufficiont  CTiJeiice  to  jitova  that  sugar  is  kabituaUs 
excreted  in  thu  urine  of  old  peoido,  or  hj  patients  Buffering  from 
chest-disease,  or  by  those  under  tbo  influence  of  chloroform,  etc.  It 
i.s  pTohahlc  that  it  may  be  occasioaallj  met  with  in  some  of  the 
above  cases. 

304.  AjiaJyees  of  Diabetic  Urijxe.^It  is  diffi-culfc  to  eatimate 
the  urea  in  diabetic  urine  by  tlie  old  process;  but  the  proportion 
m!iy  be  ascertained  by  the  voliimotric  jncthod,  trbicb  has  been 
described  {§  48).  The  following  analjssB  show  tho  composition  of 
the  urine  in  Kome  cascs  of  dia-betes. 

JiLirJi/sU  50. — Urine  from  a,  girl  aged  19.  Specific  gravity, 
1037  ;  acid,  clear,  pale. 

Anafyaij  51. — From  the  same.     Specific  gravity,  1036 ;  acid. 

AnaUjuis  B2. — Prom  a  nun  agod  30]  about  on*  month  before 
death.    Specific  gra-vity,  1023. 

Ahalt/gu  53. — From  a  woman  aged  28,  a  week  before  defitb. 
Acid;  specific  gravity,  1(J27. 

An-ili/dn  64. — From  a  paCiont  who  was  passing  sixty  ounoea  irf 
urine  daily.     Reaction  acid;  specific  gravity,  1021. 
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Analyses  50,  56,  67  represent  the  composition  of  tlie  urine  in  a 
CESO  of  liiabetes  now  nn-der  my  care  in  tho  tiospitaJ.  The  pa.tient 
waa  a  healtby-lootiag  girl,  only  cigliteen  years  of  age.  She  had 
been  suffering  from  the  disease  for  about  tliree  montlis.  Various 
plana  of  treatment  were  tried,  without  ;inj  marked  results.  Slie 
remniiied  under  treatment  for  sis  weeks,  anil  then  left  the  hospital. 
She  drank  from  four  tii  six  pints  of  fluid  diiilj ;  and,  when  living  oi) 
a.  moderate  meat  diet,  with  a  small  quantity  of  lirGiid,  passed  ruther 
under  a  gallon  of  urine.  The  urine  was  analysed  from  day  to  day ; 
and  1  select  three  spceimens  for  illustration.  When  the  last  was 
obtained,  her  diet  was  restricted  to  bran-biscuits  and  milli.  The 
results  arc  esprcssed  in  grains,  and  represent  the  quantities  passed 
in  tweatJ-foilT  holirS.     [Sfc  I'liblc',  next  piiijp.~j 
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SOB,  Of  the  Treatment  of  DialietBH. — In  the  treatment  of  a 
case  of  diabetes,  careful  regiiktioii  cf  the  diet  is  of  the  first  impor- 
tance That  starchy  ami  saeeharino  giibstaticcs  taken  in  tho  food, 
cause  an  increased  quantity  of  sugar  in  the  urine,  is  proved  beyond 
question,  while,  en  the  ether  hand,  every  practitioner  is  familiar 
with  the  improTement  that  inTariably  takes  place  in  the  condition 
of  the  diabeiie  patient,  eTon  a  yery  short  time  after  these  BEd  allied 
sahstanoea  haye  been  diminished  in  proportion,  or  witltlield. 

There  are  many  ca^es  of  slight  diabetes  which  Tccover  directly 
starchy  and  saccharine  matters  are  aroided,  or  even  reduced  in 
quantity.  In  sueh  cases  it  would  seem  that  the  sugar  in  the  nrine 
ia  derived  from  those  Bubstancea,  ^yhile  in  Very  seTerc  eases  the  ex- 
cretion of  sugar  contuiues,  although  the  patient  lives  upon  a  diet 
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consiattng  of  alburainoua  matters  and  bnin  only.  Paticntg  anfforing 
from  the  first  fitrm  of  the  miliidy  IJve  ftir  many  years,  and  if  propor 
precautions  are  fabcn,  the  discasi!  may  loiig  b«  kept  in  abeyaDce,  if 
it  canBot  be  couiplctelj  curoJ.  In  many  casea  tke  iliabL^tii;  condition 
lasts  for  3.  certaitt  time,  pisses  off,  and  after  an  interva,!  reappears. 
The  disease  may  continue  fur  many  years,  or  it  may  carry  ■off  the 
patient  in  a  ievr  months.  It  is  rare  fur  a  coiiCraicJ  axsa  to  recoTcr 
Conipletely. 

Except  in  very  seTere  cases,  it  is  neither  expedient  nor  necessary 
to  insigt  too  strongly  upon  a  very  strict  diet  immcLliati'l  j  the  ]pationt 
comes  nnder  treatment,  fur  many  rebel  if  thia  is  attempted  at  onre, 
who  might  bo  indaeflU  to  submit  to  a  fully  rostrietod  diet,  if  the 
system  was  introduced  gradually.  The  quantity  of  wheaten  Iread 
may,  at  first^  be  reJiieed,  and  the  proportion  of  meat  may  be 
ia-creaaed,  and  hrown  may  be  siili?titiitciJ  for  white  bread.  Then 
somo  uf  the  bran  fuod  may  be  trieJ,  and  gradually  made  to  take  the 
place  of  brcatl,  and  hy  employing  a  little  ingenuity  in  using  bran, 
eggs,  craim,  and  g'ljeerine,  a  perfectly  restricted  iliet  may  be  cnforood 
wittiout  didticiss  ti}  the  pitticnt.  The.  diabetic  may  be  allowed  to 
take  his  tea  and  coffee  with  cream  instead  of  milk;  wn  may  allow 
jellies  of  Tarious  kinds,  hut  of  ootireo  tlit'y  sluudd  nut  lu  aweetened 
with  sugar.  But  we  are  no  limger  conipellcd  to  deny  even  Evreet 
flavuurs  to  the  diabetie,  for  lie  may  use  glycerine ;  the  prepanttion 
now  made  so  largely  by  Jlcssrs.  Frice  (Price's  glyeerino)  is  so  pure, 
aod  its  ta^te  ia  so  perfectly  sweet,  that  it  Ciiu  hardly  he  distinguished 
from  sugar. 

Glyecrine  may  be  used  for  sweetening  tea,  coffee,  and  qocos,  it 
may  be  introdueed  in  custards,  and  with  cgga  and  gluten  hread  well 
softened,  a  very  palatable  kind  of  pudding  may  he  prepatod ; 
glycerine,  eggs,  iiiid  bniu  may  also  be  made  into  it  light  sort  of  cake 
or  pudding,  which  may  B*rve  to  vary  the  monotony  of  a  strict  diet. 

The  diabetic  patient  may  he  allowed  a  modenitc  quantity  of  milk., 
but  it  should  he  borne  in  laiinl  that  aiilk  contains  a  form  of  sugar, 
aaii,  therefore,  is  not  to  form  a  staple  artielo  of  food  in  this  diseiisc. 
VariouB  kinds  of  meat  and  iiah  may  be  taken.  Fat  and  butter  do 
no  bann.  Eggs  may  he  taken  if  they  agree  with  tlni  patient,  but 
sometimes  they  upset  the  atomach.  Soups  of  various  kinds — but  not 
containing  flour— cheese,  cream  cheese,  cream,  hajn  and  bacon, 
may  be  eaten  by  diabetic  patients. 
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SOfi.  SuljHtitiitea  for  Breaul. — Some  of  the  best  subtitutes  for 
wlicuten  lifoad  art  Boiin'h'trilitt't  (jtutea  bread,  or  Jl/.  Iturtin^it 
T'lulousf  f/htrii  hrtMiJ,  CaUard's  Eiiijiish  gluten^  but  t-be  bran 
hisouitij  preyiarL'ii  as  Hr.  L"a.mi)li.n  ■direeta,  utr  far  superior  to  either 
of  these.  Tlie  firat  tontaiiis  uljuut  25,  and  the  Toulouse  bread  26  per 
ceat.  of  sturch,  ivliUe  the  last  miitaim  only  tntcea  of  this  material 
when  jiroperlj  prejiaTed. 

807.  Formula,  for  makiaa  Bran  CakeH.— Dr.  Gamplin,  who  has 
iitnsclf  Eufiored  from  <liLibt'tes,  has  jsrujiosod  a  mast  valuable  kind  of 
food  loado  from  bran.  The  bran  ia.  ground  fine  in  u  mill,  sifted,  and 
can  tken  be  madic  into  a  kiud  of  cake.  The  directions  Dt.  Camplin 
gives  are  as  fulluws — -"  Take  a  sufficient  quantity  (say  a  quart)  of 
wheat  brin,  boil  it  in  two  succc^ivc  waters  fur  a  quarter  of  an  h-onr, 
each  timo  straining  it  tbrough  a  siere,  then  wa.sh  it  well  with  cold 
water  (on  the  si-evii)  until  the  water  runs  off  perfectly  clear  ;  equceze 
the  bnm  in  a  cloth  as  dry  as  you,  can,  then  spread  it  thinly  on  a 
dish,  and  place  it  in  a  slow  oven ;  if  put  in  at  night  let  it  remain 
until  tlw  morning,  when,  if  perf-Bctlj  dry  iiiid  crisp,  it  will  be  fit  for 
grinding.  The  bran  tb"us  prepared  must  be  ground  in  a  fine  mill, 
and  sifted  through  u  wire  sicye  of  auch  fineness  as  tu  require  the  use 
of  a  brush  to  jiass  it  through ;  that,  ■wliicb  remains  ia  the  sieve  must 
be  ground  again  until  it  hecomes  q^uite  soft  and  fine.'  Takfl  of  this 
bran  powder  3  ounces  (soiuf  patientB  use  4  ounces,  the  other  iagre- 
dients  as  follows),  three  new-laid  ?gg?,  i^  ounce  (w  2  ounces,  if  de- 
sired,) of  butter,  about  h;ilf-n-pint  of  milk;  mis  the  eggs  with  a  little 
of  thu  milk,  and  warm  the  butter  with  the  other  portion  j  then  stir 
the  whole  well  together,  adding  i,  little  nutmeg  and  ginger,  or  any 
other  agreeablo  s]>ice.  Eake  in.  amall  tias  (pa,ttipana),  which  moat 
be  well  buttered,  ia  a  rather  quick  oven  for  about  balf-an-bour. 
The  cakes,  when  baked,  Bhould  be  a  little  thicker  than  a  captain's 
biscuit;  they  may  be  eatBU  with  meat  or  cbee5e^  for  breakfcsft 
dinner,  and  supper;  at  tea  tliey  require  rather  a  free  allowance  of 
butter,  or  may  bo  eaten  with  curd  ot  any  of  the  soft  cheeses.  It  b 
importuTit  that  the  abuYe  diioetionfl  as  to  washing  and  drying  should 
be  exactly  followed,  in  order  that  ifc  may  he  freed  from  starch,  and 
rendered  more  friable."  ("C'li  i'iiiCeii's,'"  page  860  The  mill  may  be 
obtained  frjjm  Air.  Gollop,  149,  Cheapside. 

■  Tldi  is  joMlitiiliirir  neetisllry  In  Mies  of  irritable  bawnb. 
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The  Tiran  powder  and  biscnits  cost  Is.  &/.  per  pouniL  The 
gluten  iiiscuita  coat  2s.  6tl.  a,  pound. 

308.  Almona  Caie.— Dr.  Pavy  ("  On  Diahem,"  p.  L54)  lias 
recently  adieii  anotlisr  sultstitute  fur  wlittattm  br«ad— Alniund  caie 
and  bread.  A  very  palatahli;  kinJ  of  biscuit  lias  hocn  pTH:'i)art'(]  witli 
GggandblmchudiLlmoinlpowdor,  aceorJingto  Dr.  Piivys  slight's t ions, 
bj  Mr.  Hill,  of  Biahnpsgate  Street.  Upou  tliis  diet,  the  quantity  of 
sugar  in  tte  urine,  in  tte  case  of  two  of  Dr.  Fiivy's  pa.tient3,  Iiccame 
redneed  to  less  tlian  700  gra,iimi(!3  per  dicni,  while  on  a  raixctl  diet 
it  had  amounted  to  frona  B,000  to  9,000  grammeg.  and  the  urin* 
dimiuislitd  in  qniantity  fruni  l&O  and  200  ouncuB  to  about  60  ounoca 
in  the  twontj-four  hours. 

808.  New  fi-lycerine  Sponge  Cake*— It  ocGHired  to  mCj  Bome 
time  Binee,  that  the  hran,  mitli  eggf^  iind  gljceriiie,  mif;ht  te  made 
intc  a  fona  of  sponge  cake,  and  I  tiiisd  some  es[)crinicnts  with,  this 
¥iew.  Mr.  Blatchlcy  has  lately  suecceded  in  making  for  me  a  most 
excellent  diitbetic  food  of  tlicsi;  iugrcdicuta  It  is  not  only  jiulataVle, 
but  really  nice.  When  freshly  made,  the  cakes  are  aa  soft  as  ordinary 
sponge  cake.  They  may  be  dried,  a.nJ  will  kuup  fiir  uiiy  length  uf 
time.  In  the  dry  state  they  can  be  readily  softened  in  soup,  tea,  or 
coffee.  They  can  bo  flavoured  with  lemon,  ui  other  tSiiTijiir,  according 
to  taste.  A  similar  kind  ni  JboJ  can  be  made  with  sa,Tory  gravy;  and 
in  eases  where  the  digestive  powers  of  the  stoiiiich  arc  impjired,  a 
few  grains  of  peps.ine  can  be  added  "witt  advantitic.  Food  made  on 
a  similar  principle  with  ordinary  Hou!',  eoneeutiated  estnict  of  meat, 
and  pcpsine,  is  valuable  in  many  cases  when  the  stomach  ia  tcij 
weak  und  irritable. 

The  epoiigo  cakea  are  prepared  by  Jlr.  Blatchlcy,  3G2,  Osfurd 
Street.  When  fresh  tLey  cost  S,s.  6(/.,  and  when  dry  .1».  M.,  per 
pound.  They  form  by  far  the  most  palatable  diabetie  food  I  have 
ever  tried. 

810>  MauiiJactiirera  of  O-lnten  Bread,  dtc,  for  Diabetic 
Pa.tie):ita. — The  yarioaa  substances  loqui-Kd  for  diabetic  patients 
may  be  obtained  of  the  following  firms,  whicli  arc  airanged 
alphabetically: — 

Taa  Abbott,  G..,  and  Co.,  Ilowford  Buildiugs,  148^,  Fcnchurch 
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Street,  and  6,  Frine^s  Street,   CarendJEh  Square — Gluten 

Bread — T-ualouse  Gluten  Bread,  Ac. 
BewJej  A  Evans,  3  &  i,  Lijwer  Sackrill*  Street,  Dablin — Gluten 

BreatI,  itc 
Bel],  338,  Oiford  Street— Gluten  Bread,  kc 
Blatcbby,  E.,  3(Ji  Oslord  Street— Bran  and  Gluten— Bran  sod 

Glutea  Cake  and  Biscuits — The  Gljcerine  Sponge  CaJte. 
Eiilluck  &  R(.-yii(^Us,  3,  llmif^Qt  Street,  W, 
liiil,  W-,  60    it  61,  Bishopsgite  Street,  E.C. — Almond    Cakes, 

Biscuits,  and  Rusks. 
Gcillop,  149,  theapsidc — Maker  (if  Milts  for  Grinding  Bran. 
Smith,  Ba-ker,  Guwi:;r  Sttc-ct,  X.—- Brtiu  Biscuits,  &c 

311,  Wtn&a.— Of  wiups  coBtaining  little  sugar,  amontillado, 
inansanilla,  and  manilla^inajhe  taken,  and  g-nod  claret  niaj  be  recom- 
mended. Whis-ky  or  Lrjndy  lire  also  admiffliWe.  Vichy,  or  other 
alkaline  vfL±tiir  may  be  taken  in  moderate  quantityj  but  it  is  well  to 
Ti'strain  lUii  diiibctic  patient  from  taking'  too  mueh.  fluid.  Lime 
watvr  has  hcaa  recommended  as  well  u  potash  and  soda  naters. 

S13.  Vee'eta'blea, — Tke  best  TCgctablea  arc  Kibbagc,  French 
beans,  lettuce,  mid  -Witercresses.  Asparagus  should  not  be  taken,  u, 
auconling  to  Br.  Ilarlcy,  nben  eaten  in  quantity,  temporary  diabetes 
may  be  itiiluoed.  Putatoes  anil  all  vegetables  eoiitainicg  much  starch, 
and  fruits,  both  IJesh  and  dricd^  as  they  contain  sugar,  must  not  be 
eaten. 

313.  Medielnea.— Tariona  medicines  have  been  prescribed  in 
caees  of  diabetes,  and  there  cnn  be  no  doubt  that  benefit  oftea 
results  from  the  tiso  of  ordinary  tonics,  and  the  mineral  acida  are 
sometimes  of  Berricc.  I'hosphoric  acid  allays  the  thirst,  A  very  agree- 
able drint  may  bo  made  as  follows : — acid  pho^ph.  dil,  two  drachms, 
gljecrinc,  half-an-onnce,  water  half-a-pint;  mis;  afewtablespoonfulB 
of  this  niiiy  bu  tuken  (kceaaionally  durini^  the  day.  Varioua  tittei 
infuisiuus,  aiid  citrate  vS  put^h  iiud  ammonia,  sginetLmcs  appear  to  do 
good.  Oj)ium  ia  with  soma  a  very  favourite  remedy,  but  in  the 
uas<.'»  in  nliicb  it  has  been  given  tho  diet  has  been  altered  aa  well, 
80  that,  icith  regard  to  this  a.iid  inuny  other  remedies,  it  ia  imposaUe 
to  say  how  far  tho  benefit  results  from  tlie  remedy,  or  is  duo  to 
th«  diet.     Of  all  the  remedies  I  have  triedj  the  old  tincture  of, 
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eesq;ni chloride  of  iron  has,  I  tiink,  been  of  tbc  most  use,  I  give 
from  ten  niininis  tu  half-a.-di;ichm,  tivo  or  three  times  a  day,  in 
infasiou  of  quassia,  noi  make  th.G  patient  cpntinuc  taking  tlit! 
medicine  for  iiioiitlis.  TJiiJer  its  iisf,  I  have  found  in  mnjiy  casus, 
that  the  stTength  improvcj,  and  tlic  jiatient  has  gained  in  weight. 
Cod-liver  oil  is  of  service  in  some  cases. 

Su^r  lias  (won  given  in  large  quantity  in  diabetes,  and,  aa 
woald  be  Eupposed,  has  been  found  worse  than  useleaa. 

S14.  Alkaliea  hare  be&n.  giyen  in  diabetes  witliout  decided 
benefit.  I  havo  given  large  doses  of  liquor  potassa'.  (3-iij  per  diem) 
witLout  any  alteration  in  tlic  quantity  or  density  of  the  uriae. 
Vic^y  water  is  a  rerj  favuTite  rt-medj  nith  some,  and  tills  uiid  other 
alkaline  vrafers  arc  escecdinglj  jjTatefu]  tfl  the  patient.  Fi>r  this 
reason  they  may  always  he  ordered,  but  I  dniibt  if  any  real  t'tfcct 
is  produced  upoa  the  disease  by  their  use.  Gunzlor  states  that 
bicarbonate  of  soda  rednces  the  quantity  of  sugar. 

315.  Aloohol  is  said  to  increase  the  sugar,  but  moderate  quan- 
tities of  brandy  or  whi.skcy  stem  to  he  of  service  in  some  oiisea.  I 
am  accustomed  to  order  two  or  three  ounces  of  wlil,»key  daily,  if  the 
patient  is  wciik.  I  have  naver  seen  any  had  eHi>i!ta  resulting,  and 
many  cases  huTe  iniprufed  Trhile  La-king  this  stimnlant. 

31fi.  Bennet  and  Pspaui  have  been  given  in  diabetes.  Dr. 
Jamcg  {Jniy  {^'^Ohugtm  BlfJk'al  J'titrnal"  Vol.  TV.)  states  that,  of 
tweniy-eight  prrsons  treated  by  TCiinot.  scTcn  'completely  recovered,' 
hut  they  ivure  also  plaeed  upon  a  restricted  diet.  Dr.  Eohurts  tried 
rennet,  but  although  the  i)ati«ut  imprtiYcd  while  taking  it,  he 
improTcd  quite  as  rabidly  before  ho  commcneed  taking  this  remedy. 
C-'BriL  Meil  Joutii.,"  Nov.  17th,  18fi0.) 

According  to  Leubuselier,  the  quantity  of  urea,  chloride  of  Boiinm, 
anil  *Ugar,  were  increased  by  the  adtuiiiistration  of  pepSin,  and  Dr. 
Parkea  also  found  that  this  iuhstanee  increased  the  sugar.  On 
"the  cotitrary,  in  one  case  in  wliieh  I  tried  it,  benefit  resulted,  but 
then  there  iy"a.s  some  dyspepsia,  and  I  thought  thiit  the  diet  was 
imperfectly  assimilated.  I  have  not  had  an  opportunity  of  trying 
the  effect  of  pepsin  in  a  very  tad  case  of  diabetes,  but,  in  Tarioua 
conditions  in  which  the  digestive  power  of  thii  stomach  ia  impaired, 
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either  tomponirily  or  permanently,  I  have  ■used  it  witTi  the  greateat 
adTaatage.  Heaily  good  pepsin  hu.s  not  yet  had  a  fair  triad  Ln  this 
disGasG. 

^liiiiy  prSiCtitiaacrs  dou.bt  the  efficacy  of  pepaiu  id  any  co^e,  and 
some  consider  it  perfeutlj  usali'ss.  I  believe  that  Buth  conclusions 
htiTU  been  arrived  at  fTom  bad  pepsin  having  been  used.  Som&  yews 
ago  (1S56),  I  made  eome  expeTiments  in  ■connection  with  the  action  of 
artificial  digestive  fluids,  and  fcund  that,  by  the  follomag  simple 
method,  a  tcfj  powerfiii  digestive  poTvdcr,  almost  tasteless  and  tn- 
odorous,  could  be  readily  obtained  from  the  pig's  stomach.  The 
pepsin  prepared  accordiag  to  the  folloiring  method  is  more  active 
tliati  any  of  the  other  preparations  now  in  use.  I  have  used  it  very 
frequently  during  the  last  six  years,  and  it  is  well  known  to  many 
other  practitioners. 

PrifjKtnithii  nf  Pepsin, — The  mucous  memhrane  of  a  jier/eclig 
freak  pig's  stomach  is  carefully  di&focted  from  the  rauscnlar  coat,  and 
placed,  on  a  Hut  board.  It  is  then  clcEinsed  irith  a  sponge  and  a  little: 
water,  aud  much  of  tho  nuicua,  remains  of  food,  itc.,  carefalJy  le- 
moved.  AVitli  the  back  uf  a  knife,  or  with  m  ivory  pajKir-knife,  the 
8urfn.cc  is  seraped  very  harii,  in  or-der  to  press  the  glands  and  squeeze 
out  their  contents.  The  Tiscid  mucua  thus  obtained  contains  the 
pure  gastric  juice,  witli  much  epithelium  from,  the  glands  and  aurface 
of  tho  mucous  membrane.  It  is  eprea-d  out  upon,  a  piece  of  glass,  so 
as  to  form  a  very  thin  layer,  which  is  dried  at  a  temperature  of  100° 
over  hot  water,  or  in  vacuo  oTct  sulphuric  itcid.  When  drj  it  is 
scraped  from  tlie  gliiss,  powdered,  and  kept  in  a  stoppered  bottle,  A 
good  digestive  fluid  may  be  made  i»9  follows: — 

Of  the  powder S  grain* 

SCniiig  hydrocliloric  add         .         >         >     1 9  drops. 
Water  ......       5  onnces. 

The  fluid  may  be  filtered  easily,  and  forms  a  perfectly  clear  solution, 
very  ecnveniout  for  eiperjmcats  on  artificial  digestion,  or  as  » 
m.edicine. 

The  pepaLn  may  be  tu.koh  in  doses  of  from,  three  to  five  gHUTU 
made  into  a  pill  with  a  little  glycerine,  and  taken  about  twenty 
minutes  before  a.  meal,  with  ten  drOpS  of  dilute  hydrochloric  acid  in 
a  wiuc-gkssful  of  water,  or  infusion  of  quassia;  or  the  powder  maj 
be  mised  with  the  salt  tiketi  with  the  meals,  or  sprinkled  upon  the 
mcibt  or  on  bread  and  butter,  a^  it  is  tasteless  and  inodorous. 
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I  hare  kept  this  pepsin  ia  a  well-stoppered  bottle  for  three 
years  witliout  its  activo  puwcrs  being  in  any  -way  impuired.  Four- 
fifths  of  a  grain  of  this  pc[isiii,  with  ten  drops  of  dilutcil  Ljdro- 
cUoriu  BLid  and  an  ounce  ot  water,  dissolve  KID  grains  nf  hard- 
hoiled  white  of  egg'     ("^rfAiv.s  "/ Mefliciiir,'"  Vol  I.,  pp.  2C0,  ai6.) 

It  is  prepared  by  Mossra.  IWIock  ifc  Reynolds,  3,  XlanoKar 
Street,  \V,  It  Coats  a  shilling  a  iira.(;Lm,  wliiqli  mjij  bt  iii\id-ed  into 
fifteen  or  twaaty  dosfs. 

Aloapton. 

317-  Alcapton. — E!idcckier  ha^  foaiid  ia  tho  urine  of  a  patient  a 
fiuhstance  which  possesses  inanyuf  the  reactions  of  sugar.  This  is 
termed  akaptaii.  It  is  ■uf  u.  palu  jcll^ow  toluur,  and  docs  not  crjatal- 
lise.  It  contains  a  large  quantity  of  ammotiia.  It  reciuccs  copper, 
like  eugnr,  but  does  not  ri'duco  oxide  of  hifiiautb,  nor  is  fermentation 
excited  in  it  by  yeast.  "Criue  containin|f  it  hccomea  of  a  hrosrn 
colour  upon  (jsposure  to  Llie  iiir,  if  an  iilkali  he  prtsenfc,  nithout  the 
application  of  heat.  This  change  occurs  if  potash  be  atlilcd.  Siujnr 
an/l pnliK'k  change  colour  oiJy  when  the  solution  is  hniJed. 

Alcapton  was  separated  by  iHodeckcr  fr-.mi  the  urine  by  the 
following  pri)eeBg: — After  precipitation  with  acetate  of  lead,  tho 
miiture  was  filtered,  and  the  solution  mixed  with  tribaaic  acetate  of 
lead,  avoiding  escess.  The  precipitate  was  washed,  suMpeniiuil  in 
water,  and  decomposed  by  sulphuretted  liydrogoa.  The  solution 
filtered  from  the  eulphuret  cf  lead  was  eTajjciated  to  drjTicss  over 
the  water  bath,  and  the  msidue  extracted  with  ctlier.  The  alcapton 
remained  after  the  ether  had  cTaporatcd.  (Bodecker:  Zeitsehrift.  f. 
rat.  Med.  Til.,  128;  "Am.  Ck.  Pharm.,"  Jan,,  1861;  bowman's 
'^Medical  C'hemistri/,"  edited  hj  Frof.  Blosam,  p.  -5].)  Aldptcn 
■was  found  in  the  urine  of  aa  infant  hy  Dr.  Jchnsorij  hig  atlcution 
being  called  to  it  by  the  brown  stuius  on  the  linen  (quoted  in  Bow- 
iQivu's  '^Med.  Uhem.,'"  by  filo^aiu,  p.  £2), 

LnucoE. 

SIB.  LBnoina  (C^HJiO,)  occasionally  occurs  as  a  deposit;  from 
the  urine ;  but  more  generally  it  ie  hell  in  solution,  and  can  only 
be  ohtained  by  concentritiou  of  the  fluid,  when  it  cryatalliaea  out  in 
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the  form  of  small  sphamles,  whieh  are  composed  of  acicnlir  ctyFtali 
nhlch  radiate  -from  a  cummon  centre.  This  aubstance  has  of  late 
been  fnund  in  many  of  the  solids  and  fluiiis  of  tlieminial  body.  Itia 
Dot  very  soluble  in  Tvatcr  (one  part  in  twcnty-.scven),  but  more  so  in 
alctihol.  It  crystallises  from  aqueouB  eolutions,  for  the  most  pMt  in 
apbtrrical  toasscR,  which  exhibit  a  iadi^t«d  arraiigemciit.  From 
alcohol,  liHiciiie  ib  deposited  in  the  form  of  pearlj  scales,  somewhat 
reGcmbling  cbt^lostcriac;  but  thes^  nrfi  oumposedof  amall  EpberuJii& 
Dry  leucine  can  be  siiblinicd  without  change.  Leatine  has  been 
found  in  the  eoliva,  pam^rcatic  juice,  and  in  the  plilmOnarT  tissiie  of 
the  ox  {Cloiitta,  "-Gkemmd  Gazette"  ISSO,  p.  6L).  Frerichs  and 
Stiideler  hiive  detected  leucino  ill  the  hlc-od,  urine,  and  bile  of 
patients  suffering  from  typhus,  small-pos,  ajid  other  exanthemati. 
Dr.  Thudichum  funnd  leiieino  in  the  urine  of  a  man  whose  lirtr 
yielded  a  large  quantity  of  it  ("Treutisn  on  the  Piitkohijij  of  the 
Ofiae"  1353),  It  was  obtained  by  concentrating  the  urine.  This 
BTibstance  is  probably  formed  in  the  lircr.  In  cfrtain  diseases,  it  is 
to  lie  detected  in  very  considerable  quiintity.  Crystals,  of  loucioe 
may  cftcn  be  seen  in  scctlcnB  of  liTcra  of  iialients  who  ha.Te  died  of 
jaundiee.  Frerichs  has  given  several  figures  of  leucine  crystals  in 
the  liver,  itad  also  in  the  urine  ("I'atkuhKjm-h-AniitoTuischer  AtUu 
4fur  Leberkrankheitun"  "von  Br,  F.  T.  Frerichs,  Braunschweig^ 
18&8}.  It  is  said  to  occur  especially  in  tic  urino  of  patienta 
suffering  from  acete  yellow  atrophy  of  the  liver.  I  have  debjeted 
Iducinc  in  the  urine  in  casts  of  chroui'C  W&sting  of  the  liver  accont' 
panied  with  jaundice. 

JJ[]  gatisfuctory  teats  for  leticmG  are  yet  known.  If  it  can  bc 
obtained  pretty  pure  by  repeated  recrjstallisitiori^  the  ilry  leucine 
may  ba  sublimed.  The  sublimate,  composed  of  aggregations  trf 
rhombic  plates,  could  not  be  mistaken  for  anything  else.  Urate  of 
Roda  and  many  iither  substauces  crystallise  in  spherical  glob&s,  like 
Itnieinc.  Crystals  of  this  form,  hoireTer,  which  are  soluble  la  alcohol, 
and  again  crystallise  in  spherules  from  ao  aqueous  solution,  can  hardly 
be  anything  but  leucine.  This  substance  tannot  be  recognised 
by  the  form  of  tlio  crj-stals  alone. 

319.  On  Obta.iJUiiB  Crystale  of  X-enctne  ftom  the  Tlrlaio.— 
The  estntctiTc  matters  often  interfere  with  the-  cryBtallisation  of  the 
leucine  from  urine,  and  the  concentrated  extract  often  romwus  for 
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(laya  without  iiiidmrg^iing  anj  chnngc.  Frcrichs  {"Kliiilft  ihr  Leher- 
krankhfiU'n"  liand  l.j  s.  2iV}  recommeDiig  that  the  udticcEtrated 
uriae  fiLould  he  dlf^t^sted  for  E«me  time  with,  cold  absolute  aluuLol. 
Bj  tli3  mt^ans,  tins  I'Slractivi.'  matters  are  p'adMallj  dissolTod  out. 
The  residue  is  tlien.  to  be  treated  irith  boiling  ejiiriltf  uf  wiae;  aii4 
leucine  crystallisea  out  as  tills  sulutioD  couls.  It  may  im  imriried.  by 
rccrystallisatitin.  The  ^tViioHv";  matter  may  !jc  io  great  part 
separated  by  j)rL'cipitation  with  ccetiitu  of  leaci.  If  inutL  Itfueine  is 
present  it  Cryst-allisL'a  if  the  urine  he  Concent niti? J.  Crystals  of 
leucine  are  represented  in  Plate  XIV.,  Figs.  6!),  70.  T!ie  crystals  at 
(I,  were  crystallised  from  witor.  The  reat  ware  obtained  from  m 
alcoholic  solutiim- 

T¥ROSI\E. 

320,  TyroBine  (C|,H,.IIO,)  hris  been  dote<'tcil  in  tho  urino  of 
typhus  fcviT  hy  Frfrichs  and  ■^tiiJckr.  Likt  Icucino,  it  is  (iri.ibably 
prodiiced  in  the  liver.  It  bis  hecin  detL'ctud  in  this  orfjiio  liy  Froriclis, 
Dr.  Tbudichutti,  and  mii.ny  other  ob.wrvers.  It  has  Ixtcu  tstriicti^d 
fr-om  several  animal  Huids.  TyriL^ine  cryataJlijes  in  long  white 
needle^  aad  is  Ttry  slightly  sphilik'  in  cylJ  water.  Crystals  of 
tyrosine  are  represented  in  Plate  XIV,,  Fig.  71.  It  is  disstilvcd  hy 
boiliDg  water,  alcohol,  ethtr,  the  mineTnl  iicids,  and  idkulics.  It  nillj 
be  prcpiued  hy  boiling  liorn,  feathers,  or  hair,  witli  .siil]hliuric  add, 
for  forty  hourR.  The  dark  hroTm  liquid  is  to  he  luadu  idltaline'  irith 
milk  of  lime,  wiinaed,  and  then  Eltered  yulpluirie  acid  is  siddcd  to 
neutralisation,  and  crystals  are  depcisiteJ  uptin  evajjiir.itirg  the 
liquid,  A  very  delicitte  test  fur  this  siihstimce  has  beeu  jireposcil  liy 
Hoffman.  A  solution  of  nitrate  of  protosido  of  mercury,  nearly 
neutral,  is  to  he  added  to  tlic  solution  suspected  to  contaiu  tyToaine, 
If  this  body  be  present,  u  reddish  precipitate  is  produced,  and  the 
supcrnataiit  fluid  is  of  a  very  dark  rose  colour,  Frorichs'  tests  for 
tyrosine  are  ss  fulUiivs; — Tho  matter  supposed  to  be  tyrosine  is 
mii&l  with  sulphuric  iLcid  in  a  Biiinll  capsule.  After  the  lapse  of 
half  an  hour  water  is  added.  Tlie  solutiuii  ia  then  hniled,  and  esceas 
of  cirbciunto  of  lime  added.  To  the  filtered  soluticti  a  fen  drops  of 
a  solution  of  pcrchlorido  of  irim  which  is  free  from  acid  is  added.  A 
dark  pttrple  colour  ia  produced  if  tyrosine  is  present.  In  order  to 
obtajo  tyrosine  from  urine  it  is  necessary  to  add  n  Bolution  of  acetate 
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of  lend  until  a  precipitate-  is  do  longer  pTodnccd,  SalpTmretiei 
hydrugm  ia  piisscd  throiigb  the  filtered  liquid.  The  sulplmret  nl 
lead  beiug  separated  liy  filrration,  tb.e  clear  solution  ma-y  te  concen- 
tiratod  by  cvaponvtion,  wL<?n  tyroEint',  if  prcaent,  will  cryataliise  out. 
Tyrosine  urystallisi's  in  long  wliite  needle  a,  which  are  aggrega-teii  to 
fo-rm  bnisli-lilie  nias«!S.  he  la.  Rue  found  tyrosine  in  the  cochinBU 
instct  Tliid  is  duubtkaa  oae  of  the  Bubetance-B  resulting  from  the 
diaiutegratiud  of  albuniinons  euTjataaces.  I  ha^ve  foimd  it  in  con- 
siduraUc  quantity  in  urinu  whicli  cuiituined  much  uric  &cid,  and 
had  been  left  to  stand  in  a  warm  place  for  many  weeks. 

Leucine  and  tyrosine  were  di^tccted  by  Ur.  Hsirlej  in  the  Brine 
of  a.  dog  four  days  after  dog's  bile  had  been  injected  under  the 
Bkia.     C'Oii  Jauntliee,"  p.  96.) 

Irobitb. 

3S1.  Inosite  (0i;HinO,5+4H0)  was  discoTcred  ty  Scherer  in  tlie 
juice  of  muscli?,  after  the  creatine  and  creatinine  had  been  separatol 
It  is  termed  muscle-sugar,  and  miiy  be  obtaiued  in  the  form  of 
coloiiTiess  pris-iuatic  crystals,  which  are  effloresceat.  Cryst^  of 
Inoaite  nia  rcpryst-atcd  in  I'kte  XL,  Fig.  CO.  Inosite  does  not 
reduce  tlie  oxide  of  copper  to  the  state  of  suboiide,  a£  is  the  caw 
with  diiibetic  sugar  iiiiJ  grapo-sagar.  It  tastes  sweet,  and  hm  tiw 
same  cfimiHJsition  as  the  latter  substance.  Iiiosite  may  be  detected 
by  eviipiLiratii'Q  nOiirly  ti>  dryness  in  a  platinum  basin,  when,  if  S 
little  ammonia  and  chloride  of  calcium  be  added,  a,  rose  colourii 
produced,  especially  if  the  mixture  be  again  concehtrated  hj 
e^aporitiun. 

Cloetla  hag  found  inosite  in  the:  urine  in  Bright's  disease,  Lnt  hu 
failed  to  dutcct  it  in  the  healthy  secretion.     He  has  discoTcreJ  it  in 
the  lungs,  livor,  spleen,  and  kidneys.     The  lungs  also  contain  trace* 
of  uric  acid,  tiiurine,  and  leuciuo.    M.  Hohl  has  lately  recorded  a 
rase  of  iiiabc'tJJ3  in  which  a  lar^e  qnantity  of  inosite  was  obtained 
from  the  uiins  (^' Oaselte  Bebd.  deMid.it  de  6'Air.,"  1859,  p.  221; 
"JoKrniit  ik  la  Phiidi'h'/ie,"  So.  vi.,  p.  344).     In  this  -case,  the  pr 
portion  of  sugar  gradually  diminished,  and  at  the  eame  time  1 
quantity  of  urea  excreted  beciime  less,  while  the  inosite  gra.du' 
jngreastd  in  amount  until  upwnrds  of  thnc  hwidred  griiins  of 
substaucc  were  piissed  in  the  twenty-four  hours.     This  ohservad 
one  of  great  interest  in  connection  with  the  pnthoiogy  of  diabet 


7-.  O. 


F^W 


^y9:b.i^ 


0  C^     -.^•^-^^'    --' 


i,  31!) 


I  1111 


fiS.  71- 


I 


%3aa 


)  4  xu,  4ri 


ACETONE DTSTfKE TAUBIlfE.  2  65 


AOETOKE. 


3S2.  Acetone  (C,3,05).^Dr.  Fetters,  at  tte  euggestion  of  Dr. 
Lerch,  of  Prague,  sought  for  ncetone  in  the  urine  of  a  case  of 
dialictes,  and  discovered  it  liotb  in  the  blood  and  urine  (Viertel- 
jnkrsehjjir  <lw  Prai-t.  Hi-ilhiiuU,  Frag,  1857,  ^'ol  LV.,  p.  81). 
The  peculiar  Hmell  of  diabetic  urine  is  tu  be  attributed  to  the 
presence  of  iic^tone,  auconliag  to  tliia  uhscrver. 

323.  OyHtlne  <C,.H|.jlI..a,0,)  h  found  La  a  stute  of  solution  in  the 
urine  in  some  casos,  altUough  it  more  usually  oceurs  aa  a  depMit. 
We  shall,  therefore,  cimsider  jt  loore  partieularly  nndiT  tlie  head  of 
urinai^  deposits,  Julius  Mliller^" J rWf.iT.  ikr  J'hnniiaciv")  obtiiined 
some  urine  from  a  boy  (3J  ycara  of  age,  irliich  contained  cystine  in 
solution.  The  urine  Wiis  alkaline.  Tlie  cystine  was  precipitated 
in  tbc  crystalline  form  by  the  addition  of  escoss  of  acetic  acid, 
Thoel  mentions  the  otcuirence  of  cystine  in  the  urine  of  many 
menibera  of  tbesame  family  (Lietiiga.ad  Wijhler's  "-■IjKJHii'n,"  IBOtj), 
Crystals  of  cystine  a.re  represented  in  Plate  S.,  Figs.  1,  2,  3,  4,  of 
"Illristraiiuns  of  Urine,  Urinari/  Ihjiosils,  mid  (Jalfulf^'  and  it! 
rkte  XIV.,  Fig.  71*  of  this  work. 

TanriiiB  (C,H,NB,0,)  has  been  found  in  the  urine  of  jaundice. 

AllBjitoin  (C,H(SiOb)  has  never  been  detected  in  hummi  urine, 
but  it  waa  present  in  the  uriue  of  u  dog  inte  whose  lungs  oil  had 
bean  inject'cd  by  Frcriclis  and  Stiidclcr.  It  may,  pcrliaps,  csist  in 
the  urine  of  young  children  {rarkes).  It  i&  always  present  in  the 
urine  of  calres  ivliile  suokiug,  but  ufterwardH  it  ia  replaced  by 
hippuric  acid. 

Ghuuiu,  Sarkoain,  and  Srmirenic  Aoil  (the  peculiar  aeid  of 
the  urine  of  the  dog),  tave  Dovt;r  been  positively  detected  in  the 
urine  of  man  (Parkes). 

Hypoianthlji  (eiiH,K.,Oi),  OT  Sarkinc,  is  fcuud  with  Xanthine 
{\  401).  It  has  been  detected  bj  Scherer  in  the  urine  in  Lcucocj- 
tbcmla, 
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I  IflTC  ventured  ta  occupy  Bome  time  in  tbe  consideratioii  uf  the 
characters  uf  cvrtuiii  aubstauccs  the  pre&ec-ce  of  which  in  uriite  has 
imlj  very  reuently  Loen  demon stratcij.  Prohably,  when  the  variona 
materials  roiiiuveil  in  this  fstretion  shiiU  ha.TU  been  mare  thortiughly 
inTcstigated,  a.nid  when  wo  know  more  relating  to  the  precise  condi- 
tions nudur  which  thej  bjc  fiLirmcil  in  the  animaJ  econuiay,  the 
rrratment  of  many  diseases  wi]l  "be  plaucJ  on  a  soueJct  basis,  and 
we  shall  he  able  to  Tclifivc  sutit^ringa  and  preTcnt  the  progress  of 
TLiorbid  changes  ovlt  which  we  havii  now  very  little  control.  It  is 
true,  thiiro  aru  many  w]iv  consider  all  this  minate  scrutiny  aiiii 
Bcientitic  inTcstigation  as  useless,  ur  at  luast  unnecessary  and  uiiprae- 
tical.  This  is  u  stats;  yf  mind  which  it  is  difficult  to  understand; 
for  it  scams  obvious  the  more  minutely  our  inyestigatioa  of  diseased 
processes  is  c^iiritd  out,  the  nwrc  wc  shall  know  about  them,  and  the 
Iwttnr  able  shall  we  be  to  suggest  plans  uf  treatment  to  co^mbat  the 
iibncriiial  changes.  'rha.t  scientific  work  will  ulciiniitely  lead  to  great 
practical  results  in  trratiiicnt  is  certain;  iind  every  one  must  feel  th»t 
■.my  amount  of  time  dt'vot^d  to  original  research  is  most  useialJy 
3.ni  uilvantagcoiisly  spent. 
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UrINB  is  DlSLASE.  I.  SUMSTASCES  FLOATItfCi  ON  THE  SuitFACE 
OF  THE  UrCNE,  or  diffused  TitnOUClU  IT,  BUT  KOr  FORUINf; 
A  VISIBLJ;    DEr&SlT.        T/iiu  I'dlwln  /<fl-mt!l  upon  the  Si^i-fact 

of  Uriuv — Opalfuvitii  Urine — Opalescmce  jiroduird  hy  J'ibri- 
ones^—MiU-  t'li  Urine.  Dwys.v.esj  States  ix  WHicu  Fatty 
Mattichs  occur  in  Urim;.  Ckylons  U>-itir — Mr.  CuhiU's 
Case- — Dr.  Bpitce  Jones'  Case — Dr.  IVaieri'  Ciw-^Dr. 
Priently's  C'asi' — Dr,  CnrCer's  Caifi'K — Aiialysex  of  the  Urine 
— Jilicr-oncojiicrd  C^amcM'.i  of  thf  Df-posit — Of  the  Treal- 
mmt  of  Cases  of  Chyhtta  Uriitc — Of  the  Nuiure  vf  Cki)luTiK 
Urine — Cumposition  vf  Fattij  Mutter  ptumi'd  i/i  Cases  of 
Falhi  Degc-nevafion  of  thf  Kidnei/ — Cholesturi-ne  m  Vriii6- — 
Ckohsti-rmi:  said  lo  be  olldiiu'd  from  the  Urine,  itt  othtr 
Disemes — .Kisstein.  OrnER  Fonsi^  m  which  Fatty  Mattei: 
OCCUHS  IN  Urine.  Urostealith — Fluid  Yethnc  Fal — Fntb/ 
Matttr  in  Ilalitts'  Urine — F/ro"cvut>  OBsirvcdiwis  coimectad 
with  the  Presence  of  Fatty  Matter  in  Urine. 

324.  Thin  Felliolo  formed  n.pon  the  SorfacB  of  TTrlne, — 
Several  difitront  subatanijea  are  f-jinul  frfnii  time  to  time  flya-tiog  on 
the  surface  cf  urine;  but,  for  the  must  part,  tliujic  are  merely  bnoytil 
ap  bj  a  thin  pollioie,  wliicli  is  prolably  fumwd  liy  tlie  iiotion  vf  the 
air  on  the  u.rine,  leading  to  the  liecompoaition  of  some  of  ita  cunsti- 
tucnts.  Tliis  uften  causes  the  pTeeipltitluti  of  the  phosphiites  mixc4 
Tfith  organic  matter  in  the  form  of  a  thin  ^icllicle.  Triple  phosphate 
is  also  deposited  in  the  pelliclo,  in  a,  crystulliue  form,  Bome  of  the 
crystals  being  esteudinglj  minute,  htit  still  cthiMting  their  well 
known  clLWECttsrs.  A  similar  pelliele  muy  alwaja  bt'form&d,  if  uriut; 
be  Bomewhat  cuticeutmtcJ  by  eyapunition;  but  in  this  case  a  large 
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either  temporarily  or  permanDEtly,  I  lave  used  it  with  tlie  greatest 
adTLiiitagc.    li&ally  guod  pepsia  Iras  not  ;et  liad  &  laii  trial  in  tMs 

Man;  prActitioners  doubt  the  cXcacy  of  pepain  in  aay  case,  and 
some  coEiider  it  jierfectly  useless.  I  Ttelieve  ttat  sucli  conclusioDS 
have  been  arrived  at  from  bad  pepsin  having  l-Pen  used.  Some  years 
ago  [1 S5S),  I  made  Bome  esperiinentB  in  cunnection  with  tl*  action  of 
artificial  digestive  fiuids,  and  found  that,  by  the  following  simple 
method,  a  very  powerful  digestive  powder,  almost  tasteless  and  in- 
odorous, Muld  be  readily  obtained  from  the  pig's  Btomich.  The 
pepsin  prepiired  according  to  the  follovting  method  is  mure  active 
tka.Q  any  of  the  other  preparations  now  in  use.  I  have  used  it  very 
frequently  during  the  list  sis  years,  and  it  ia  well  known  to  many 
other  practitioners. 

Pirpririit'wn  of  Pepdn. — The  raucou-s  membrane  of  a  perfeetly 
fresh  pig's  stemach  ig  carefully  dissected  from,  the  muscular  coat,  and 
pluced  on  a  Sat  heard.  It  is  then  ^^leanscd  with  a  sponge  and  a  little 
water,  and  much  of  the  raucns,  remains  of  fondj  it&,  carefully  re- 
moved. With  the  biick  of  a  knife,  oi  with  an  ivory  paper-knife,  the 
surface  is  sciipod  verj-  hard,  in  order  to  press  the  glands  and  sq^ueeze 
out  their  contents.  The  viscid  mucua  thii&  olitaiael  cont^ns  the 
pure  gastric  juice,  with  much  epithelium  from  the  glands  and  surface 
of  the  mucous  BieiubrmiC.  It  is  spread  out  upon  a.  piece  of  glaes,  80 
33  to  form  a  very  thin  layer^  whieh  is  dried  a.t  a  temperature  of  100° 
over  hot  wa.ter,  or  in  vacuo  over  sulphuric  acid.  AVhen  dry  it  is 
scraped  from  the  glass,  powdered,  and  kept  in  a  stoppered  bottle.  A 
good  digestive  duid  may  be  made  as  follows : — 

Of  the  powder        ,  ,  ,  ,  .        5  grniiii, 

Slro-ng  hjdrochluric  acid         ,         .         .18  drops. 

Walar 6  ounces. 

The  fluid  mn.y  he  Sltercd  easily,  and  forms  a  perfectly  clear  solntion, 
Very  eonvenient  for  experiments  OH  artificial  digestiODj  or  as  ft 
medidne. 

The  pepsin  may  be  taken  in  doses  of  from  three  to  five  grwu 
made  into  u  pill  with  a  little  glycerine,  and  taken  about  twenty 
minutes  before  a  meal,  with  ten  dropg  af  dilute  hydrochloric  acid  in 
a  wine-glassful  of  water,  or  infusion  of  q^uassia  ;  or  the  powder  may 
be  miKed  with  the  salt  takt^n  with  the  meals,  or  sprinkled  upon  t 
meat  or  on  bread  and  butter,  as  it  is  tameless  and  inodoroos.  i 
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I  have  kept  this  pepsio  in  b,  well-stoppered  bottle  for  three 
years  without  its  active  powers  being  in  any  way  impaired.  Four- 
fifths  of  a  grain  of  this  pepsin,  with  ten  drops  of  diluted  hydro- 
chloric acid  and  an  ounce  of  water,  dissolve  100  grains  of  hard- 
boiled  white  of  egg.     {"Archives  of  Medicine,"  Vol  I^  pp.  269,  316.) 

It  is  prepared  by  Messrs.  Bullock  &  Reynolds,  3,  Hanover 
Street,  W,  It  costs  a  ehilling  a  drachm,  which  may  be  divided  into 
fifteen  or  twenty  doses. 

Alcapton. 

817.  Alcapton. — Bodecker  has  found  in  the  urine  of  a  patient  a 
substance  which  possesses  many  of  the  reaistions  of  sugar.  This  is 
termed  alcapton.  It  is  of  a  pale  yellow  colour,  and  does  not  crystal- 
lise. It  contains  a  large  quantity  of  ammonia.  It  reduces  copper, 
liie  sugar,  but  does  not  reduce  oxide  of  bismuth,  nor  is  fermentation 
excited  in  it  by  yeaat.  Urine  containing  it  becomes  of  a  brown 
colour  upon  exposure  to  the  air,  if  an  alkali  be  present,  without  the 
application  of  heat.  This  change  occurs  if  pot^h  be  added.  Sugar 
and  potash  change  colour  only  when  the  solution  is  boiled, 

Alcapton  was  separated  by  BSdecker  from  the  urine  by  the 
following  process: — After  precipitation  with  acetate  of  lead,  the 
mixture  was  filtered,  and  the  solution  mixed  with  tribasic  acetate  of 
lead,  avoiding  exce^.  The  precipitate  was  washed,  suspended  in 
water,  and  decomposed  by  sulphuretted  hydrogen.  The  solution 
filtered  from  the  aulphuret  of  lead  was  evaporated  to  dryness  over 
the  water  bath,  and  the  residue  extracted  with  ether.  The  alcapton 
remained  after  the  ether  had  evaporated.  (BOdecker:  Zeitschrift.  f. 
rat.  Med.  VII,,  128;  "Ann.  Ck.  Pkarm.;'  Jan.,  1861;  Bowman's 
"Medical  Chemistrij"  edited  by  Prof  Bloxam,  p,  51.)  Alcapton 
was  found  in  the  urine  of  an  infent  by  Dr.  Johnson,  his  attention 
being  called  to  it  by  the  brown  stains  on  the  liueu  (quoted  in  Bow- 
man's "Med.  Chem.,"  by  Bloxam,  p.  52). 

Leucine. 

818,  Leucine  (CisHbKO.)  occasionally  occurs  as  a  deposit  from 
the  urine;  but  more  generally  it  is  held  in  solution,  and  can  only 
be  obtained  by  concentration  of  the  fluid,  when  it  crystallises  out  in 
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the  form  of  small  spherules,  which  are  compoBei  of  acicalar  crystals 
which  radiate  from  n  coiumon  centre.  ITiis  substance  has  of  late 
been  found  in  many  of  the  solids  aod  fluids  ■of  tbe  animal  bodj.  Itii 
not  vi'ry  soluble  in  water  (mic  part  in  twenty-siiven),  but  more  bo  in 
alcohol,  Jt  crystallises  from  aqueous  solutions,  for  the  most  part  in 
aphprical  masses,  whiuh  oahibit  u  radiatud  arrangement.  From 
alcohol,  kui;iDe  is  deposited  in  the  form  of  pearly  scales,  somewhat 
resembling  cholestwine ;  but  these  are  conLposed  of  small  sphorules. 
Try  leucine  can  he  sublimed  without  change,  l.«m;ine  liaa  been 
found  in  the  saJiva,  pancreatie  juice,  and  in  the  pulmonary  tissue  of 
the  OS  (tloiitta,  "Cln-Tnic,4  Gasettc,"  1856,  p.  61).  Frerichs  and 
Stadeler  have  detected  leucine  in  the  Wood,  nriue,  and  bilB  of 
patients  suti'crin^  from  typhus,  smalUpcx,  and  other  esanthemata. 
Dr.  Thudi-cbum  fiumil  Icnelnn  iu  the  urine  of  a  man  whose  liver 
yielded  a  large  quantity  of  it  ("Treatiiff  mi  ths  Piithohgy  of  tlu 
tlriiifl"  1858).  It  was  ohtaineil  by  concentrating  the  nrine.  ThiB 
Bubstanea  is  probably  formed  iu  the  liver.  In  certain  diseases,  it  is 
to  Idc  detected  in  very  cousiileriiljje  qua-ntity.  Crystals  of  leucine 
may  often  be  seen  in  sectious  of  liyerfi  of  patients  who-  have  died  of 
jaundioe.  Frericbs  lias  given  se"veral  figures  of  leucine  crystals  id 
tbe  liver,  and  also  in  the  urino  ("Patliolnguch-AtmtoDuscher  AtUa 
gur  l,(lierftr«Hkl"-ilrit"  Tim  Dr.  F.  T.  Frorichs,  Braunschweig 
18jS).  It  is  said  to  occur  esjiecialEy  in  the  urino  of  patient* 
Buffi;ring  from  acute  yellow  atroplij  of  the  liver,  I  huTc  detected 
leucine  in  the  nrino  iu  cases  of  chronic  wasting  of  the  liver  accom- 
panied witb  jaunclice. 

No  satisfactory  tests  fur  leucine  arc  yet  known.  If  it  (an  be 
■olitaiued  pretty  pure  by  reiwatud  reerj'etallisatiori;  the  dry  leuciiie 
may  be  sublimed.  The  sublimate,  composed  of  aggregatioms  of 
rhombic  plates,  could  not  be  mistaken  for  anything  else.  Urnte  of 
6oda  and  many  ether  substances  crjatalliso  iu  spherical  globes,  like 
leueino.  Crystals  of  this  form,  liowever,  which  are  eolublo  in  alcohol, 
and  again  cryBtallise  in  spherules  from  an  aqueous  solution,  can  hardly 
be  anything  but  luuchio.  This  substance  cannot  be  recognised 
ly  the  furui  of  the  crystals  alone. 


315.  Ob  DbtctlnlnET  CiyetEtls  of  LencLua  &<nn  the  TJrise.- 
The  estractire  matters  often  initerfere  with  tbe  crystallisation  of  i 
leueioe  from  ufiuo,  and  tlie  cooeeatmted  extract  often  remains 
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days  without  undergoiag  anj  cliange.  Frerichs  ("KUnik  dur  Leiier- 
Itranhliciteii,"  Band  L,  s.  2^1)  ivcummends  that  tte  concentrated 
urine  BUould  l>e  digested  for  eormo  time  with  ailJ  absolute  aicuhol. 
Bj  this  meinB,  tlic  estractire  matt-era  are  fn^ilually  diasolTcd  ont 
The  resiiliie  is  then  to  be  treated  tritli  bulling  fijiirita  of  wine;  and 
leucine  crystallises  out  as  this  solution  amh.  !t  may  bt  jiurified  bj 
recrvEta.lliEation.  The  eitmetive  matter  may  lie  in  gri'at  part 
separatuii  liy  predjiitiition.  with  aMtate  cf  lend.  Jf  mach  leucine  is 
present  it  crj-stallisus  if  tlie  nriua  tie  ewicentKiteJ.  Crystals  of 
leacice  are  represented  ia  Plate  XIV.,  Figs.  63,  70.  The  crystaJs  at 
a,  were  crystallised  from  water.  The  rest  were  obtained  frum  an 
ctkoliolic  svIutioQ. 

TrttogrsE. 

330.  Tyrosine  (C;,H.;HOi)  hits  bcea  detected  in  tbe  iiriEe  of 
typhus  fever  by  Freriuhs  and  Styjleler.  Like  leucine,  it  is  probably 
prudiiceil  in  the  liver.  It  hiis  lift-n  detected  in  tlii.s  ori^iui  by  Frericha, 
Dt.  nnidiehum,  and  many  ether  obsGrvera.  It  has  been  estrairtcd 
from  several  animal  fluiillB.  Tyrosine  crystallises  in  long  white 
needles,  and  is  very  slightly  soluhle  in  ciild  water.  Crystals-  of 
tyrosine  are  represented  in  I'late  XIV.,  Fig.  71.  It  is  dissolTcd  by 
boiling  TTiter,  alcoholj  ether,  the  tnineml  acid.s,  and  alkalin's.  It  msiy 
be  prepared  hj  boiling  bom,  featbers,  or  h[iir,  with  sulphuric  acid, 
foT  flirty  hours.  Tbe  dark  brown  liquid  is  tr)  tii";  made  :ilkaline  with 
milk  of  liiji'',  wanned,  ami  ticu  filtered.  S^ulpliurii:  aeid  is  added  to 
neutrjJisation,  and  crystals  are  deposited  upria  ei'a.]iora,tit.ig  the 
liquid,  A  very  delicate  test  fur  this  substance  has  been  prnposfd  by 
Hoffman,  A  solution  of  nitrate  of  protuxide  of  mercury,  nearly 
neutral,  is  to  be  added  to  the  Bolution  suspected  to  tontLLin  tyrosine. 
If  this  body  he  present,  a  rcOdisb  predpitate  is  produced,  and  the 
supernatant  fluid  is  of  a  very  dark  rose  coIduf.  Frericbs'  tests  for 
tyrosine  are  as  follows: — "The  matter  supposcii  to  be  tyrosine  is 
mixed  with  sulphuric  aeid  ia  s.  small  capsule.  After  the  lapsw  of 
half  an  hour  water  is  added.  The  solution  is  then  boiled,  and  excess 
of  carhonaCe  of  lime  added.  To  tlic  ftltered  solution  a  few  drops  of 
a  Eolation  of  pfircliioride  of  iron  which  is  free  from  acid  is  added.  A 
dark  pnrple  eolour  is  produced  if  tyrosine  is  present.  In  order  to 
obtun  tyrosine  frum  urine  it  is  necessary  to  adii  a  solutioiL  cf  acetate 
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or  lead  until  a  prccipitatc  is  no  longer  produced.  Sulphuretted 
liydrog'Cii  is  passud  throujfli  the  filtered  liquid.  The  sulplmret  of 
lead  being  sepuratud  lij  BItration,  the  clear  ssilutioii  maj  be  conoai- 
tra,teJ  l)y  evafiDnition,  whi^n  tjTHBine,  if  present,  will  crystallise  out. 
Tyrosine  uryistallises  in  long  white  needks,  wLich  are  aggregated  to 
form  brush-like  masses,  De  la  Rwe  founJ  tyrusiiio  in  the  cectiueaJ 
in^ct,  Ihin  u  divubtkas  un-e  of  the  eubstacces  resulting  from  tbe 
disintegration  of  albiiiuinous  su&stancos.  I  have  found  it  in  con- 
eiiierablc  quartitjf  in  uriiio  which  contiioed  much  urii;  acid,  and 
had  l)een  left  to  stand  in  a  warm  placu  for  many  weeks. 

Leucine  and  tyrosiue  were  detected  "by  Dr.  Harley  in  the  arine 
of  a  dug  four  days  after  deg'a  bile  had  been  injected  under  Ihe 
skin,     {*'0>i  Jaiiiidief,"  p.  9(i-) 

Inoeite, 

331.  iniMtte  CCtHt:0|344H0)  was  disdC'rered  hj  Sch«rer  in  (he 
juke  of  muscle,  after  the  creatine  and  creatinine  had  been  separated. 
It  is  termed  muscle-sugar,  and  may  be  obtained  iu  the  form  of 
colourless  prismatic  crj-stals,  wliich  are  efflorescent.  Crystals  of 
Inosite  are  represented  in  Plato  XI.,  Tig.  GO.  Inosit*  doea  not 
reduce  the  oside  of  copper  to  the  state  of  sabo.xide,  as  is  the  cue 
with  diabetic  sugar  and  grapo-stigar.  It  tastes  s-wcet,  and  has  the 
sa.iue  conii^usitioL  as  the  latter  substance.  Inosite  may  he  detected 
by  evaporation  nearly  to  dryness  in  a  platinum  basin,  when,  if  a 
litiilc  ammouin  and  chloridu  of  uilcium  be  added,  a  rose  colour  is 
produced,  especially  if  the  luiiLture  be  again  concentrated  by 
CTapcration. 

Cloetta  has  found  inosit«  in  the  imno  in  Bright' s  disease,  but  has 
failed  to  detect  it  in  the  henlthy  secretion,  He  has  discuvered  it  in 
the  lunfjs,  liver,  spleen,  and  kidneys.  The  lungs  also  contain  tiaras 
of  uric  acid,  taurine,  and  leucine,  M,  Hohl  las  lately  recorded  a 
case  of  dLa.bttes  in  nliich  a  large  quantity  of  inosito  was  obtaiued 
from  the  urine  ("G<us((ij  fm^.  >k  M4d.  et  de  CMr.,"  1859,  p.  221; 
"Journal  <U  ki  Phijsinhulf"  No.  vi.,  p.  a44).  In  this  case,  the 
portion  of  sugar  gradually  diminished,  and  at  the  eame  time 
quantity  of  urea  eicretcd  became  ]esa,  while  the  inosite  giad 
inereascd  in  amount  until  up-n-ards  of  thrci^  hundfed  grains  oi 
substance  vrere  passed  in  the  tweuty-four  hours.  This  observi 
one  ef  great  interest  iu  connection  with  the  pathology  of  dlati 
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S22,  Aoattme  (CgH^O,). — Dr.  Petters,  a,t  the  Euggestion  cf  Di. 
Lerch,  of  Prague,  sought  for  acetone  in  the  uriao  of  a  case  of 
diabetes,  and  discoTered  it  both,  in  the  blaud  and  iiiiuc  {Viertcl- 
j^ihach.  Jur  dw  Pravt.  Heilkundff  Prag,  1857,  Yol  LY.,  p.  81). 
The  peculiar  BUiell  of  diabetic  urine  is  to  he  attributed  tc  the 
preaence  of  acetoQC,  acccxdiag  to  this  observer. 

Cybtiwe. 

323.  Oystlue  (CjjHi.jN.B',0,)  is  fciunJ  la  a  .':tate  of  golutlou  ia  the 
urine  in  some  eases,  silthougli  it  mure  usuiillj  ueciirs  as  u  deposit. 
We  Bhall,  therefore,  considtT  it  more  particularly  under  the  head  of 
urinary  deposits.  Julius  Miiller  (^'ArrMv.  tier  I'h'irniacie'^)  Dbtaiiied 
some  urittu  from  a  hoy  G^  years  of  age,  wliieh  coiitniiied  eysline  in 
solution.  The  urioe  was  alkalioe.  The  cystine  was  precipitated 
in  the  crystalline  fomi  by  the  addition  of  excess  of  acetic  ncid. 
Thoel  Dieutioiis  the  occurrence  of  cystine  in  thy  urine  of  many 
members  of  the  same  family  (Liebig  B.ad  "\Voblar's"-liiHr(i<,'n,"  1850), 
Crystals  of  tystuie  arc  represented  iii  Plate  X.,  Figs.  1,  S,  3,  4,  of 
"Illustmtiiiits  iif  Urine,  Urinary  lleposiu,  and  C'alctifif  and  in 
Plate  XIT.,  Fig.  71*  of  this  work. 

Taurine  (C,H,NS.O[)  has  bocn  fouQd  iu  the  urine  of  jaundice. 

AHajitoin  (C.H^H.Ok)  has  ne^er  been  detected  in  humau  urine, 
but  it  was  present  iu  tbo  urine  of  a  dog  into  whose  lungs  oil  had 
been  injected  by  Frericha  and  Stiideler.  It  may,  perhaps,  esist  in 
the  urine  of  young  children  (Parkos-).  It  is  always  pre,sent  in  the 
urine  of  calvee  while  sucking,  hut  aft'Ciwartls  it  is  replaced  by 
hippuric  acid. 

Onnnln,  Sarkoein,  and  Kjmurenic  Acid  (the  peculiar  acid  of 
the  Tirine  of  the  dog),  have  aevor  been  pasitivuly  detected  in  the 
uriEe  of  man  (Parkes), 

HypozBjitliiiL  (fi.tHiHiOj),  or  Sarkine,  is  foiuid  with  Xanthiti0 
(§  401).  It  ha.s  been  detected  by  Scherer  in  the  uriuii  in  Loucocj- 
thomia. 
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I  liin'-a  ventnreJ  to  occupy  some  time  in  the  consideration  yf  lh« 
characterB  nf  certain  Eiibstanccs  tlie  iircsciice  of  ■which  in  urine  bu 
oolj  verj  recently  been  demonstrated.  Probably,  when  the  Tari(ms 
tiiaterini)!  removed  in  this  escTcti^un  ehiill  hare  been  more  thoroughij 
investigated,  and  wheu  we  know  more  relating  to  the  piecise  <xia£- 
tions  iindtir  which  they  uje  ftpnu<;d  in  the  animal  ccunoray,  the 
treatment  of  many  diseasoa  will  he  [jlaeaA  oua  sounder  bagis,  and 
we  shall  be  able  to  relieve  sufterings  and  prerent  the  progress  of 
iiiorhid  tlianges  ovt?r  ivhin-'h  wn  havE?  now  very  little  control.  It  is 
true,  there  ari:  many  ivhci  consider  all  tliia  minute  scrutiny  and 
scientific  inTestigatiim  as  useless,  or  at  least  imoecessary  and  iiuprac- 
ticaL  This  is  a  utate  of  mind  which  it  jgdiffiodt  to  understand; 
for  it  seems  obTious  the  more  minutely  onr  inTestigation  of  diseased 
processes  is  carrici  out,  th<!  roorc  we  glial!  know  about  them,  and  the 
better  able  shall  me  be  to  suggest  pliiiis  at  treatment  to  comhat  the 
abnormal  ehaiigi-s.  That  scientific  work  wilt  ultimately  lead  to  great 
practical  results  in  treatment  is  certain;  and  every  one  mast  feel  that 
Liny  iimount  of  time  devoted  to  originul  research  is  most  usefiillj 
a.nd  advantageously  spent. 
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CHAPTER    XIII. 


Ubine  IK  Disease.     1.  Sccstakces  floating  on  tite  Surface 

OF    THE    DhINEj   Olt   D[FFL"SE"[>   TlmCUtlU    IT,    BUT   NUT    FORMING 

X  viSiliLB  Deposit.  TA/ji  I'dlklr  Jhnned  ^tpcn  the  Surface 
of  Urine— Opahnci-itt  Urine — OpalescnKe  iirodiici  d  by  Vibri- 
cjies — J/ilk  in  Urine.  Diffehest  STATi:s  IN  Wliltu  Fatty 
Matteue  occrni  in  Urink.  Chyl-om  Ufiiu- — Mr.  Cnbt'fl's 
Case — Dr.  Benie  Joneri  Case— Dr.  Iftilcru^  Caset^^Dr. 
Frtf-iilt/'x  Cam- — Dr.  Carter's  Cases — AiialyAes  of  the  Urhir 
— Microscopiciil  Chrrmctiir^  of  the  Drposi/ — Of  the  Treni- 
nirni  of  Cases  vf  CUijloitu  Urine — Qf  the  Nulnre  of  Chjhufi 
Urine — Composition  of  Fatty  Matter  passi'd  in  Cases  of 
Fatiif  De^tmcrntion  of  the  Kidnei/ — Vhulesterine  in  Urine~~- 
Cfiolnfiiiirinf  Soid  to  ^e  ohlamt'd  from  the  Urmif  in  ol/wr 
Diseases — KkHein.  Other  Foitsis  im  which  Fatty  ^\[ATTEri 
OCCURS  IN  UiiiNE.  Unisteulith^Fhiid  Ydhw  Fat — Fatly 
flatter  in  Jfahbtls'  Urtnt — Krrolifous  Ohsrrl'atioiiS  contiecftd 
with  the  Presence  of  FuUy  Matter  in  Uriite. 

aB4.  Thin  PeUlole  formed  upoii  the  Surface  of  Urine.— 
Sevcra.1  liiSiircnt  su l>stan(;t-s  are  fuuml  friitiL  time  ta  timo  Hoating  on 
the  surface  of  iiriiic  ;  "hut,  fur  tlic  nwet  jia.rt,  tbi?se  are  riercly  buoyed 
up  by  a,  thin  pdHdn,  wliith  is  pTobiibly  furmed  hy  the  iietioa  uf  tlif 
air  oti  tlie  mine,  leading  to  the  <iccQm] position  of  Bome  of  its  consti- 
tiiL'nts.  This  often  causes  tLc  predpitatiun  of  1ht'  [iliospliates  mixed 
with  D-rgaii  id  matter  in  thefonii  of  a  tliiu  pdlidf.  Trijile  phosphate 
is  alsu  deposited  iu  the  peilide,  in  a  crystal  lino  form,  some  of  the 
cn"stals  Ivdng  esiieedingly  mjuutt",  tut  Htill  tJsLiljiting  tkdr  well 
known  cbaiacters.  Aeiiiiilur  [H'llido  may  always  biifomu'd,  if  urim; 
be  somewhut  cuiiccutratcd  by  erapuratiuu ;  but  in  this  cose  a  liirgi: 

H  3 
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quantiry  of  urate  of  soda  is  entangled  in  it.    Tlie  urate  crystallises 

in  ihi'  fwrm  fjf  sraall  sjiherical  masses,  from  bJI  sides  of  whieh  little 
spicules  project  (Plate  XIX.,  Fig,  92). 

Fatty  matter  is  oft*B  found  floating  upon  the  Borfece  of  nrine, 
especially  wlitii  it  has  fallen  in  act iden tally.  One  form  of  fatty 
matter  has.  been  dt'serilKBd  under  t!ie  niime  of  kiest^in,  and  tliis  it 
has  been  aaiJ  is  constantlj  preseat  in  the  urine  of  iircgnant  women. 

Urates  nccasienally  BOCimmJate  upon  the  Earfuce  of  urine,  bat 
present  nothing  peculiar  for  remark. 

325.  Opaleaceut  TJriae.—Tlie  turbidity  or  opalescence  of  urine 
is  m(ist  frcqiiBEtly  due  to  the  jiresonceof  nrates  in  an  exceedingly 
minute  state  of  division.  The  precipitate  may  he  so  fine  and  so  light 
that  it  will  not  sink  tti  tte  lidttom  und  leave  a  clear  Bupemalant 
fluid.  The  urine  is  perfectly  clear  when  passedy  but  becomes  tnihii 
■.ifterwards.  rpon  tho  application  of  a  gentle  heat,  the  turbidity  is 
instantly  remoTed.  In  urine  of  liigh  specific  gravity,  many  sub- 
£t;ince5  are  hold  in  suspcnsioL  which  would  form  a  deposit  in  ■fluids 
ef  the  usual  density.  It  is  not  uucommun  to  meet  with  pus  or  blood 
thus  liilfusod  tlmmgh  tby  urine.  If  juucus  be  present  in  large 
proportion,  many  subs tani;es  whicTi  usually  foTrn  depoflite  will  be 
buoyed  up  as  it  were,  and  evenly  difiused  tlirough  the  fluid,  although 
generally  these  substances  subside  more  or  leas. 

Opalescence  jiwdua't!  h'j  Vihrhne*.  Some  Hpecimens  of  urine 
hreome  decomposed  ?ery  soon  after  they  have  been  j)asscdj  others 
are  voIiJiclI  in  a  state  of  incipient  decomposition.  Such  specimens 
arc  found  turbid,  and  look  -as  if  they  had  been  mixed  with  a  very 
small  qumttity  of  milk.  Upon  micrflscopical  esaminatiou,  it  will  be 
found  that  this  turbidity  depends  entirely  upon  niultitudee  of  some 
of  the  lowest  organisms,  consisting  of  different  fonns  of  ftingi  and 
other  little  ■eloiigiitcd  boJies  termed  viliriones,  which  are  considered 
by  some  authorities  to  be  auimiils,  while  others  class  them  with 
■vegetables.    There  can  he  little  doubt  as  to  their  vegetable  nature, 

M\lk  is  ofttn  added  to  urine,  foT  the  purpose  of  d^!CeiTing;  us,  and 
is  of  cour.ie  diffused  through  tlic  fluid,  tho  degree  of  opalescence 
rarying  avUDfdillg  t^  the  quantity  of  milk  added.  Milk  can  always 
he  detected  upon  microscopical  esamiuation  hy  the  presenee  of  the 
numerous  oibglobulos,  and  by  the  circumstance  of  the  milky  fluid 
hecoraing  quite  clear  after  agitation  with  a  little  ether  and  &  few 
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drops  of  acetic  aciil  or  carbonate  of  potash,  which  will  dissolve  tlie 
envclopca  of  casein  aroiind  the  ^lobiilta,  md  thus  the  uily  matter 
becomes  eiposed  to  iha  solvent  actinn  of  the  fthoE.  By  the  addition 
of  a  little  acetic  acid,  "the  casein,  of  the  milk  is  [iTeci7}ita.tci 

It  is  astonishing  with,  what  pertinadtj  sniie  patients  adhere  to 
the  sEiLtemaiit  that  the  milk  whicli  we  ilct«ct.  hn.a  really  Ijccn  piisaud 
in  the  urino,  as  tlioy  state,  although  ita  true  aaturo  hus  htxn 
demonstrated  roDst  cuudusively.  A  case  was  hrought  under  my 
notice,  some  tima  since,  of  a  young  girl,  who  couvincyd  all  har  frit'iida 
tUiit  iihe  fiaasud  more  than  i  pint  of  milk  and  water  a  day  in  the 
forra  of  toars !  The  ilaid  was  proved  to  be  milk,  nnd  in  it  were  found 
epithelial  cells  from  the  mouth.  Thu  patitiut  a^lmitted  afterWiirilM 
tliat  she  had  imposed  upon  her  friemls. 

Oil,  it  must  be  rememhcrcd,  is  often  found  in. urine  la  the  form  of 
free  glohulos,  e.sipcciiiJljf  after  the  usu  of  mi  oiled  catheter.  Buttur 
and  other  fittj  matters  sometimes  faJJ  into  the  uripc  accideutiUJy, 
(SeeaUo  ^  87,) 

Fatty  Matteh  is  TJrine. 

S28.  piflferent  Stfttes  in-  wtioii  F^tty  Blatter  scflmH  in 
TJrinB. — The  different  corelttlima  in  which  fatty  matter  has  been 
found  in  uriTH',  may  ho  summoti  up  umlct  the  following  h<'ods: — 

1.  In  II-  Tidiheicln r  i^tiite,  as  in  chylous  urine. 

2.  In  the  form  of  tjUlmh's,  as  when  oil,  fatty  matter,  or  milk,  luve 
been  iiided  to  urine. 

3.  In  the  form  of  glotiulex  [n],  free  in  the  deposit  {b),  enclosed  in 
cella  (iat-oell),  or  (e)  entangled  in  casta. 

4.  Diasoh-ed  in  small  quantity  by  othor  const LtUH?nt3,  so  that  its 
presence  can  only  be  detected  by  chemical  esamination. 

5.  In  the  form  nf  ivnerethns  (ur osteal ith,  as  dflserihed  in  one 
BOlitarj  case  by  Heller). 

6.  Ill  n  Jiuiil  .ilatr,iii  which  two  cases  are  reported  hy  Dr.  C. 
MettesheJoaer. 

Chvlotis  Feise. 

ga?.  Cihyiooa  TJirinB.— Tho  most  important  substaiice  which 
gives  to  urine  an  up^lcsceiit  npjieiTanec,  and  at  the  same  time 
causes  it  to  reaerahle  milk,  ig  fatty  matter  in  a  very  minnte  atate  of 
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either  temporarily  or  pemianriitly,  I  Iiaye  used  it  with  the  greatest 
a.dvantagc,  KciUlj  good  pepsin  has  not  yet  had  a,  fair  trial  in  this 
diseafe. 

Many  praetitioners  doubt  tlic  efficacy  of  pepsin  in  any  case,  and 
6ome  consider  it  perfectly  useless.  I  beliiive  that  Eucli  conclusions 
tuLve  been  arrirtd  atfrym  bad  [jepsin  haying  been  used-  Some  pais 
tigi>  (18JJB},  I  made  some  osperim.ents  in  c&nnection  with  the  action  of 
artificial  digestiv«i  fluids,  and  found  that,  bj  tlie  following  simple 
method,  ti  very  powerfal  digestive  powder,  almost  tasteless  and  in- 
odoHins,  conld  be  readily  obtained  from  the  pig's  stomach.  The 
pt'psin  prepiircd  according  to  the  following  method  is  more  active 
than,  any  of  the  other  preparationa  now  in  use.  I  have  used  it  vory 
fVofiucLitly  during  the  last  six  years,  and  it  ia  well  known  to  many 
other  practitioHor^ 

Prefwrnlwn  nf  Pepaim. — The  mucous  membrane  of  a  perffctly 
frfsh  pig's  Btomach  ia  carefully  ilissected  from  tho  muscular  coat,  and 
placed  on  a,  tint  board.  It  is  then  cleansed  vrith  a  sponge  and  a  little 
water,  and  much  of  the  mucua,  rumaina  of  food,  i'c,  carefuDj  re- 
moved. With  Ihc  back  of  a  knife,  oi  with  an  ivory  paper-kmfe,  iho 
surface  is  scraped  very  hard,  in  order  to  press  the  glands  and  sq^ueeze 
out  tboir  coutoiits.  The  viscid  mucus  tlins  obtiiincd  contains  tbe 
pure  gastric  jnicCj  witb  mncb  epithelium  from  the  glands  and  aiuface 
of  the  mueouEi  membrane.  It  is  fipreud  out  upon  a  piece  of  glass,  bo 
as  to  form  a  verj  thin  layer,  which  is  dried  at  a  temperature  of  100° 
over  hi>t  wa.ter,  or  in  Tacuo  over  EUlpblitic  OCidM  When  dry  it  IS 
scraped  from  the  glass,  powdered,  and  kept  in  a  atoppcred  bottle.  A 
good  digestive  fluid  may  be  made  as  follows  :— 

■Of  the  powder 5  grainy, 

Slran^i  Lydrochluric  scid         .         .         ■      IS  drops. 
Water  ......       G  oUDcea. 

Tho  fluid  may  be  filtered  easily,  and  forms  a  perfectly  clear  solution, 
very  convenient  for  esperiments  oa  artificial  digefitiob,  or  as  a 
medieioe. 

The  pepaia  may  be  taken  in  doses  of  from  tJiree  to  five  grainB 
made  into  a  pill  with  a  little  glycerine,  and  taken  about  twenty 
roinutefl  before  a  meal,  mifch.  ten  drops  of  dilute  hydrochloFio  acid  in 
a  Mine-glassful  of  water,  or  infusion  of  q^uassia;  or  the  powder  may 
be  mixed  with  the  salt  taken  with  the  meals,  or  sprinkled  upon  the 
meat  or  on  bread  and  butter,  as  it  is  tusteleas  and  inodon>U3L 
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I  haTe  kept  this  pepsin  in  a  well-stoppered  bottle  for  three 
years  without  ita  active  powers  being  in  any  way  impaired.  Four- 
fifths  of  a  grain  of  this  pepsin,  with  ten  drops  of  diluted  hydro- 
chloric acid  and  an  ounce  of  water,  dissolve  100  grains  of  hard- 
boiled  white  of  egg.     {"Archives  of  Medicine,"  Vol  L,  pp.  269,  316.) 

It  is  prepared  by  Messrs.  Builock  &  Reynolds,  3,  Hanover 
Street,  W.  It  costs  a  shilling  a  drachm,  which  may  be  divided  into 
fifteen  or  twenty  doses. 

Alcaptom, 

817-  Alcapton. — BOdecker  has  found  in  the  nrine  of  a  patient  a 
Bubstance  which  possesses  many  of  the  reactions  of  sugar.  This  is 
termed  alcapton.  It  is  of  a  pale  yellow  colour,  and  does  not  crystal- 
lise. It  contains  a  large  quantity  of  ammonia.  It  reduces  copper, 
like  sugar,  but  does  not  reduce  oxide  of  bismuth,  nor  is  fermentation 
excited  in  it  by  yeast.  Urine  containing  it  becomes  of  a  brown 
colour  upon  exposure  to  the  air,  if  an  alkali  be  present,  without  the 
application  of  heat.  This  change  occurs  if  potash  be  added.  Sugar 
and  potash  change  colour  only  when  the  solution  is  boiled. 

Alcapton  was  separated  by  BSdecker  from  the  urine  by  the 
following  process: — After  precipitation  with  acetate  of  lead,  the 
mixture  was  filtered,  and  the  solution  mixed  with  tribasic  acetate  of 
lead,  avoiding  excess.  Ihe  precipitate  was  washed,  suspended  in 
water,  and  decomposed  by  sulphuretted  hydrogen.  The  solution 
filtered  from  the  sulpburet  of  lead  was  evaporated  to  dryness  over 
the  water  bath,  and  the  residue  extracted  with  ether.  The  alcapton 
remained  after  the  ether  had  evaporated,  {Biidecker:  Zeitschrift.  f. 
rat.  Med.  VII.,  128;  "Ann.  Ch.  Pharm.;'  Jan.,  1861;  Bowman's 
"Medical  ChemUtri/,'^  edited  by  Prof.  Bloxam,  p.  51.)  Alcapton 
was  found  in  the  urine  of  an  infant  by  Dr.  Johnson,  his  attention 
being  called  to  it  by  the  brown  stains  on  the  linen  (quoted  in  Bow- 
man's "Med.  Chem.,"  by  Bloxam,  p.  62). 

Lbucihe. 

318.  Leucine  (CiaHuNO.)  occasionally  occurs  as  a  deposit  from 
the  urine;  but  more  generally  it  is  held  in  solution,  and  can  only 
be  obtained  by  concentration  of  the  fluid,  when  it  crystallises  out  in 
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tie  foim  of  small  EptemleB,  which,  are  compospd  of  acieular  cry^stilg 
which  radiate  Irom  a  ooumi>ti  centre.  TbiE:  substance  has  of  late 
been  found  in  many  of  tie  aolidaand  fluids  of  the  animal  body.  It  is 
not  very  soluble  id  water  tisne  part  in  twenty -f*veti),  bat  more  so  in 
alcohol.  It  trystalliscs  from  aqueous  solutiona,  for  the  most  part  in 
spherical  masses,  which  *:shibit  &  radinted  amngeruont.  From 
alcohol,  leucine  is  deposited  in  the  form  of  pearly  scales,  somewhat 
resemliling  ^iholestcrine ;  hut  these  are  composed  of  Bmall  ephernles. 
Dry  leucine  can  le  sublimed  nithnut  chan(;e.  Leukine  has  been 
found  in  the  saliva,  pancreatic  juice,  and  iu  the  pulmonary  tisne  of 
the  ox  (Cloetta,  "Olmmail  Ouztite"  IBoG,  p.  61).  Frericha  and 
StSilelcr  lave  detected  leucine  iji  the  blood,  urine,  and  bile  of 
patients  aiiiJ'eriog  from  typhus,  Bmall-pos,  and  other  esauthematft. 
])r,  Thudiciuuu  found  leucine  in  the  urino  of  a  man  whose  liver 
yielded  a  large  quantity  of  it  ("  Tn-alitr  on  tfte  I'iUhohryy  itf  the 
UriiiSj"  lS5a).  It  was  obtained  by  concentrating  the  uriae.  This 
Bubetaace  is  probably  furmod  in  tie  liTgr,  In  certain  diecaeee,  itia 
to  be  detected  in  very  conjiilenible  quantity.  Crystiils  of  leucine 
may  often  he  seen  in  scctjsns  of  livers  of  patients  who  have  died  of 
jaundice.  Frerichs  has  given  several  figures  of  leucine  crystals  in 
the  liver,  and  nisii  in  tie  uriue  {"Pathi'1'fijuck-AniiloiiiUch.'r  Atlar 
ettr  LefierlirniiJihitlfn"  von  Dr.  F.  T.  Frerichs,  Braiinschwdgf 
I808).  It  is  said  to  occur  especially  in  the  urine  of  patienta 
suffering  from  acute  yellow  atrophy  o-f  the  liver.  I  have  detected 
leucine  in  the  urine  in  cases  of  ekronic  wasting  of  the  liver  accom- 
panied with  jaundiec. 

Ji'o  satisfactory  testa  ftir  leucine  are  yet  known.  If  it  can  b* 
obtained  pretty  pure  by  rei.H;ated  recrystallisatiort;  the  dry  leucine 
may  be  BuT>liraei3.  The  sublimate,  composeii  of  aggregations  of 
rhombic  platea,  could  n^t  be  mistaken  fur  anything  else.  Urate  of 
soda  and  many  other  substances  crystallise  in  spherical  globes,  lifefl 
leucine.  Crystals  of  this  form,  however,  which  are  soluble  in  alculol, 
and  again  crystallise  in  spherules  from  an  aqueous  solution,  can  lardly 
be  anything'  but  leucine.  This  eubsCiiiice  cannot  be  recogniecd 
by  the  fcmi  of  the  crystals  alone. 

319.  On  Obtaining'  Cryatala  of  Iicncine  flrom  the    Uiliie.^ 

The  extraotive  matters  often  interfere  with  the  crystallisation  of  I 
leucine  from  urine,  and  the  concentrated  extract  often  remain! 
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dayg  witbout  undoTgning  any  change.  Frericha  ("fi'^iwift  dsf  Leher- 
kranhheiun,"  B;mii  I.,  a.  ^-21)  recuaiiDends  tihat  the  concentrated 
nrinc  sliould  Le  digested  for  some  time  witli  cold  iibsoJnto  alcohol. 
By  tlis  lucans,  the  estracliiTC  matters  nre  gradiially  Jiasolved  oot. 
The  residue  ia  then  to  be  treated  with  boiling  Bj.iritg  i.f  wine;  and 
leucine  crjsbillisoa  out  aa  tliis  SDliitioii  cools.  It  may  be  purified  by 
jrecryatallisation.  The  esCmctive  matter  may  he  in  great  part 
separateJ  by  pTecipitation  with  acetate  of  lead,  It'  mucb  leucine  is 
pTosent  it  crystallises  if  tbu  urine  he  concentRitud.  frystals  or 
louuiai!  are  reprcsunted  in  Plate  MIV.,  Figs.  69,  70.  The  crystals  at 
a,  were  erjstiillised  fruui  watyr.  The  rest  were  obtEiined  from  an 
alculijllc  ttmlutlon. 

Ttkobis'e. 

320.  TjFTosine  (G^HuHO,,)  has  btcn  detected  in  the  urine  of 
tvphiis  fever  by  Freriehs  ard  Stiidckr.  Lilit  lyiicitio,  it  ia  probably 
ptijduced  in  tlic  liver.  It  liiis  bocti  detcctwl  in  tbi.s  orgsm  byFrerichs, 
Dr.  Thndiehnm,  and  many  nthcr  cbscrvers.  It  has  been  estractcd 
from  Beveral  animal  fluids.  Tyrosine  orystu-llises  in  long  nhito 
needles,  a.nd  is  very  slightly  soluble  in  cold  watcn  Crystals  of 
tyrosine  arc  representtd  in  Plate  XIV.,  Fig.  71.  It  is  liissolved  by 
boiling  water,  aleuhiJ,  etber,  the  iniueriil  acids,  and  alkalies.  It  may 
te  prepared  by  boiling  horn,  feathers,  or  hair,  with  gnlphiiric  acid, 
for  forty  hours.  The  dart  brown  li(|uid  is  to  be  made  alkaline  with 
nulk  of  lioi^,  warmijd,  and  then,  filtort'd.  Buljiliuric  acid  i.'j  addtd  to 
neutralisation,  and  irrjst^ils  are  deposited  upon  e"Vapi)rati2ig  the 
liijuid.  A  Tisrj  delicato  test  for  this  svibstiuco  has  been  prnipusBd  by 
Hoffman.  A  solution  of  nitrat*  of  protosidc  of  mercury,  nearly 
neutiul,  is  to  be  add«l  to  the  solution  susptcted  to  contain  tyrosine. 
If  this  body  bo  present,  a  reddish  precipitate  is  produced,  and  the 
6apeniiLta,iit  fluid  is  of  a  very  durk  rose  coluur.  FrericLs'  tests  fo-r 
tyrosine  are  as  follows: — The  matter  sujiposed  to  lie  tyrosine  is 
iajsed  nith  sulphuric  atid  in  B  small  capsule.  After  tho  lapse  of 
Lalf  an  hour  water  ia  added.  Tlie  solution  is  theu  boiled,  and  excess 
of  carbooate  of  lime  added.  To  the  filtered  solution  a  few  drops  of 
a  solution  of  perch lo ride  of  iron  which  is  free  from  aeid  is  added.  A 
dark  purple  colour  is  pr^iduced  if  tyrosine  is  present.  In  crdor  to 
obt&iu  tyroBine  from  urine  it  is  iieGessD.ry  to  add  a.  Golution  oi  aectate 
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of  leiLil  until  a  precipitato  L*!  no  lon^r  prnduoed.  Sulphuretted 
hydrogen  is  jiu^sed  through  the  filtered  liquid,  The  sulphmet  -of 
lead  being  soparateil  hy  filtration,  the  clear  solution  may  be  conoen- 
trated  ly  eva.piiratlon,  wheti  tyTiisine,  if  present,  will  CrystaUise  oat, 
'I'yiosLQB  crystallises  in  long  white  needles,  which  are  aggregated  to 
form  bnish-like  masses.  De  la  Rue  found  tyrosine  in  the  cDcMnetl 
insect.  This  is  doubtless  one  of  the  substances  resulting  from  the 
diMiuttf.'ration  of  albuminous  substances.  I  have  found  it  in  con- 
siJerihle  quantity  in  urine  which  ciintained  much,  uric  acid,  anil 
hid  been  left  to  stimd  in  a.  warm  phice  for  muny  weeks. 

Leucine  and  tyrosiTie  were  detected  hy  Dr.  Harley  in  the  urine 
of  a  dog  four  da.j3  after  dog's  bile  had  beeu  injected  under  the 
skin,     {'■'On  Jaundice''  p.  Oti.) 

Ikositb. 

aai,  Inoaite  (Ci,Hij0,e+4H0)  was  discoTered  by  Scherer  in  the 
juice  of  musele,  after  the  creatine  and  creatinine  had  been  separated. 
It  is  termed  muscle-sugaj,  and  may  he  obtained  in  the  form  of 
colourless  priwinatic  crj'stals,  which  are  efflorescent.  Crystals  of 
Inositc  are  represented  in  Plate  XI.,  Fig.  60.  luusite  doea  not 
roduce  the  ciide  of  copper  tu  the  eta-te  of  suhoxide,  as  is  the  case 
with  diabetic  sugar  and  grape-sugar.  It  tastes  ewcet,  andhsisthe 
same  couj  posit  ion  as  the  latter  substauea.  Inu.'iite  may  be  detected 
by  evapoiatifln  nnjtiriy  to  dryness  in  &  platinum  basin,  when,  if  a 
little  ammonia  and  chloride  of  calcium  be  added,  a  ros*  col-our  ii 
produced,  especially  if  the  niistuje  bo  again  ci>nceiitrated  by 
eTapoiaticu, 

CloEtta  hns  found  inoaite  in  the  urine  in  Bright's  dtsea^c,  bat  hu 
failed  tn  detect  it  in  the  healthy  aecretton.  He  has  discovered  it  in 
the  hmgSj  liver,  spleen,  and  kidntys.  Tlie  lungs  also  contain  traoee 
of  uric  acid,  taurine^  and  Icuuiue,  M.  Hohl  has  lately  recorded  a 
case  of  diabotcs  in  which  a.  large  quantity  of  inosite  was  obta-iaed 
from  the  urine  (■"  Qazetlc  Hehd.  ik  Mid.  et  de  Gkif.,"  1859,  p.  221; 
**  Journal  de  In  I'ki/d'iloi/h;"  So.  vL,  p.  344).  In  this  case,  the  pro- 
portion of  supar  gradually  diminisbed,  anJ  at  the  same  time  the 
q^uantity  of  urea  excreted  became  less,  while  the  inoaite  gradoallT 
increased  in  amount  until  upwards  of  ihret-  hundred  gnrins  of  I 
substance  were  passed  in  the  twenty-four  hours.  This  ohs^rvati 
one  of  great  interest  in  connection  i^ith  the  pathology  of  diabet 
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ACSTOKE. 


3SS.  Aootona  (CjH^Oj). — Dr.  Fetters,  at  the  EUggeation  of  Dr. 
Lerch,  of  Prague,  suiiglit  for  acetone  in  tio  iiriue  of  a  cage  of 
diabetes,  and  discovcicd  it  both  in  the  blooJ,  and  urine  (Vicrtd- 
jahrseh.  fiir  die  Pract.  Heilhinile,  l¥ag,  1857^  Vol  LV.,  p.  81). 
The  peculiar  Hmiill  of  diabetic  uiiue  is  tu  be  attributed  to  tLe 
prcscnct!  of  acotooe,  acuo-rdiug  to  tliia  observer. 

Cystine. 

3S3.  Cystine  (CuBuIfiS.O,)  is  RiiinJ  ia  a  state  <.)f  solution  in  \iik 
urine  iu  soiiii?  cases,  although  it  more  usually  occurs  as  a  deposit. 
We  shall,  therefore,  eousidsir  it  more  particularly  under  the  head  ff 
minarj  ik-posits.  Julius  Miiller  f^'Archiv.  ihr  Fhm-macii'"}  obtained 
eome  arine  ftom  a  boy  RJ  years  of  age,  irbich  Contiiined  cystine  in 
Bohitioa.  The  urine  wis  alkaline.  The  cystine  mis  prenpitated 
in  the  crystalline  form  by  the  addition  of  excess  of  acetic  ncid. 
Thocl  mentions  the  occurrence  of  O'Stine  in  the  urine  of  many 
members  of  tho  same  family  (Liebig  and  Wijhlcr's  "Auiiidpn,"  1856). 
Crystals  of  cystine  are  represented  in  Plate  X.,  Figs.  1,  2,  S,  4,  of 
"IB-ustmtiom  of  Urbu,  Urinary  Depmitg,  and  Cakulif  and  in 
Plate  XIV.,  Fig.  71*  of  this  work. 

Taurine  (C,H;S'S,Oe)  hu  beenfouad  in  theuiiae  of  Jaundice. 

Aaantoin.  (CHeH.O,)  has  never  been  detected  in  human  urine, 
but  it  was  presont  in  the  uriiio  of  a  dog  into  whose  lungs  oil  had 
been  injected  by  Frerichs  and  Stadc-ler,  It  may,  perhaps,  exist  in 
the  urine  of  young  children  (I'aikes).  It  is  B.hvajs  present  in  the 
QiiQe,  of  calves  while  sucking,  but  afterirards  it  is  replaced  by 
hippuric  acid. 

OttMiiji,  Saxkosln,  and.  KFnurenlc  Acid  (the  peculiar  acid  of 
the  urine  of  the  dog),  have  never  been  positively  detected  in  the 
urine  of  mm  (Parkes). 

Kypoxanttim  (Ci,H,ir,Oj),  or  Sarkine,  is  found  with  Xanthine 
(5  401).  It  has  been  detected  by  Scherer  in  the  urine  in  Leucocy- 
thcnaia,. 

IT 


ACZTOHE — CTSTDIE ^TADRIKE.  265 


AciLro'irE. 


S22.  Acetone  (C,'5iO0.— Dr.  Peters,  at  tic  suggestion  of  Dr. 
Lereh,  of  Prague,  sought  for  icetone  in  the  urine  of  &  case  pf 
dialrtteSi  and  discoTered  it  both  in  the  bloinl  and  urine  [Vurrtfl- 
jiihrsch.  Jiir  die  Prtn-t.  lifUhuiule,  Prn.g,  1857,  Vol  LV.,  p.  81). 
The  peculiar  smell  cf  diabetic  urioe  is  to  iw  attriluted  to  the 
presence  of  acetone,  according  to  this  uhserver. 

CfSTl^TE, 

323.  Oyatise  (Cl-B„II^,0,)  is  found  in  a  state  ^'f  solution  in  the 
urine  in  simie  cases,  altliougli  it  more  usually  oci:urs  a&  a  depoEit. 
We  shalh  therefore,  consider  it  more  particularly  uader  the  head  of 
nrinarj  deposits.  Julius  Milller  {"Ar-'hir.  ihr  J'li'inuacie")  obtained 
B(nne  urine  fri>in  a  boy  BJ  y^ir?  of  age,  wliich  contained  cystine  in 
Bolution.  The  urine  was  alkaline.  The  cystine  was  precipitated 
id  the  ctystdliue  form  hy  the  addition  of  excess  of  acetic  acid. 
Thocl  mcntioQs  the  occmreace  of  cystine  in  the  urine  of  many 
meffibers  of  the  same  family  (Liebig  and"\Voli]er's",l)<n^/j'H,"  ISSfi), 
CryataJs  of  cystine  aje  represcntei!  in  Plate  X.,  Pigs.  1y  2,  3,  4,  af 
'*IHustriHM»t  of  Urine,  Unitary  Deposits,  and  Cak-alii"  and  in 
Plate  SI  v.,  Fig.  71*  of  this  work. 

TaorlnQ  (CiH,IIB,0()  has  heen  found  in  the  uriac  of  jaundice. 

Allantoin  <C,HJI,0,)  has  ncTer  been  detected  in  human  urine, 
but  it  was  jiresout  in  the  urine  of  a  dog  iuto  whose  lungs  oil  had 
beeo  injected  hy  Frcrichs  and  Stadelcr.  It  may,  perhaps,  esist  in 
the  urine  of  young  children  (Farkes).  It  is  always  present  in  the 
urine  of  calvos  while  siitking,  but  afterwards  it  is  replace!  by 
hippuric  acid. 

Gnaniii,  SarkOBln,  and  £yiiDTenic  Acid,  (the  peculiar  acid  of 
the  uriuG  of  the  dog),  have  never  bocc  positively  detected  in  the 
urine  of  man  (Parkes). 

Hypoianthltt  (CijH,K.,0,),  or  Barkinc,  is  found  with  XanthioG 
(5  401).  It  has  been  detcctod  hy  Seherer  in  the  urine  in  Lcucoey- 
thouuti. 


86ff  ISfPORTAffCE    OF    SCIENTIFIC    mSEATi^lH. 

I  hiivc  ventured  to  ocuiipj  some  time  in  the  cotjaiJcration  of  tbc 
uharactrirs  of  certain  eubstances  the  presence  of  which  in  «riuG  has 
only  Ttry  recently  henn  demonstrated.  Frobabljj  when  the  various 
iua.terials  reiuuved  in  this  exLTetiori  ehall  have  been  mure  thoroughly 
investigittd,  and  when  tyc  knon  more  rela-ting  to  the  precise  coiidi- 
lious  under  which  they  aru  rdiiiied  in  the  »nima]  eeonoiuj,  the 
treatment  cf  manj  diat;asc3  will  be  placed  on  a  sounder  basis,  and 
we  shall  I*  able  to  relieve  Eufleriiigs  and  prevent  the  progress  of 
timrbid  cliangea  OTcr  wtiet  wc  haye  aow  very  little  contr&l.  It  k 
tniR,  there  are  many  who  eonsiiier  all  this  minute  scnitiaT  and 
scicntilie  itivtstigation.  AS  usdfss,  Of  at  least unnccessai-y  and  unprac- 
tical. This  is  a  state  of  mind  which  it  is  difficult  to  nuderstand; 
fiir  it  seems  cbrious  tbo  more  miuutely  our  invest  igiiti on  of  diseased 
iiroccsscs  is  carrii.'J  out,  the  more  we  sha,ll  Jtnow  atout  them,  and  the 
hotter  uble  shall  ive  he  to  suggest  plans  of  treatment  to  combat  tte 
nljnormal  chan{;i;s,  That  scientific  wu-rlt  will  ultimately  lead  to  great 
jiractioal  results  in  trtatmcint  is  ecrtuiri;  and  evtry  one  must  feel  that 
itny  ninount  of  time  duvoteJ  to  original  research,  ia  most  usefully 
and  aJviatageousl^v  spent. 
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Ukixe  is  Disease.     1.  Schstascks  floating  os  the  Sckfage 

OF   THE   UrISE,    OE    DIFFUSED  THnOUGU    IT,    BCT    HOY   FOEJIIKG 

A  VISIBLE  Deposit.  TJtia  FilUch  fonntd  upon  the  Snrfacf 
of  L'riitf — OpalrscMit  Urine — Opalescence proihictrl  by  Vibri- 
ones — Mill;  in  Urine.  DiFF£liE"NT  States  is  WHICH  Fattv 
BIatters  occur  in  Ufu.t;.  Chi/lmis  Uriii-e — Mr.  Ciihitfs 
Cane — Dr.  Bence  Jones'  Case — Dr.  Waivn'  Casr-^Dr. 
Prieslly's  Cast' — Di:  Carter's  Canes — Analyses  of  the  Urine 
— Microsaopirril  Charttct<.-rs  of  the  Dt-posil — -Of  iha  Treat- 
ment of  Cimns  vf  Cftyhun  Urine — Of  the  Nuiure  of  Chylvrt.^ 
Unne — Coviposltian  of  Fa/ti/  Matter  passnl  in  Cases  of 
Fatty  De^memtion  of  the  Kidney — Oiolesterine  in  Urine — 
Cfiolestfi'iijc  KatiJ  to  i,e  vhiitineil  frotn  the  Unne  in  other 
Diseases— Kicsleiii.  Othee  Foums  jh  which  Fatty  Matter 
occciis  IN  Ueij-'E.      Urostealith—FJidd   YdloK  Fnt — Fatii/ 

Afaile-r  m  Hahbcts'   Urine FrroHiujis  Obsenaiiviis  CQluiecicti 

wiih  lli-e  Presence  of  Fulttf  Matter  in  Urine, 

324.  Thin  Pellicle  formed  upon  the  Snrface  of  TTrine. — 
Sereral  diflerent  BubstunofS  arna  found  from  time  to  timu  floa.ting  cm 
the  surface  of  urine  ;  but,  for  (he  most  jtart,  these  are  iiicrelj  buoyed 
up  by  ii  thiL  pelliclt;,  vrliicli  is  proUiilily  fornii'd  ty  the  action  cif  tlie 
air  1H1  the  urine,  leading  to  the  decom].io,sitioa  ot  some  of  its  conat.!- 
taonts.  This  often  causes  the  previpitatiun  uf  the  pliosphiitcs  iniseJ 
vrltli  organic  matter  in  the  form  nf  a  thin  pdlicle.  Triple  phusphuic 
is  also  deposited  in  the  pelliclt',  in  a  (.'lystallinf  ferni,  some  of  the 
crystals  being  esctedingly  mliiuti',  but  still  eihibitlEg  their  irell 
known  eharacttrs,  A  siiiiihiT  pdltele  may  alivijs  hy  formed,  if  urine 
be  fomiiwhat  coLceutnitcd  by  cTapocation;  bat  in  this  t:ast;  a  large 
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Mv-ere  psin  in  the  Tcgion  of  the  feijaeys ;  but  tWs  Dviy  be  accounted 
for  by  general  debility,  assuciatei  witli  this  condition  of  urine,  as 
Well  as  <in  the  fiupjiositioi-.  of  the  oxistencu  of  organic  disease  of  the 
kilneja.  Indeed,  the  pain  referred  to  in  this  locality,  seems  to 
partalio  mcro  of  tlie  clmracter  of  musculur  pain  ibsm  of  pain  seated 
in  the  kidntjn  tbenisclvea, 

Ko  lesion  liksly  to  accoont  for  the  production  of  the  ohylona 
urine  bus  been  uict  with  in  the  pofi-misrtem  examinations  of  the 
cases  of  tliis  condition  which  have  been  made;  ajid  most  observers 
consider  that  the  chylouB  condition  of  the  urine  docB  not  depend 
upon  a  morbid  sta,tB  of  tho  Iddneys.  Br.  ElliotsoDj  on  the  other 
hand,  inclines  to  the  view  that  ihc  kiducys  arc  to  be  rcgaj^ed 
as  the  seat  -of  the  affliction.  He  giies  the  history  of  a  very 
interesting  cji«e  in  the  "Madivai  Timin  uiiil  Gasi'tli"  for  SeptetaVei 
19th,  18J7. 

Ur.  W^tOT£,  gfonnding  his  C-^liclualona  aptm  the  apparent  eSecte 
of  treatment  in  one  case,  consiiJcTS  that  the  disea,se  ilept^nds  npon  "  A 
related  oOKilitioii  of  the  capillaries  of  tht  ki^ueys."  He  tklnkf  ttut 
the  fibril],  alhnmen,  fat^  and  hlood- corpuscles,  aimply  filter  away 
from  tte  bluod-vessels.  The  results  of  the  two  analyses  recorded 
on  pageis  272,  SI'S,  are,  huTvever,  quite  inexplicable  upon  such  a  Tiew. 

Dr.  Carter  haa  remarked,  that  in  some  analyses — as,  for  example, 
ia  mine  aljKidy  referred  to  (p.  272) — the  rtdutiTe  proportion  of 
alhumi'n  K.ud  fatty  matter  predsoly  accords  with  that  in  chyle,  a 
sliown  in  the  folloiting  analyses; — 

Ueej^  Antififfis  nf  Ch^le.  M^  Analysis  <^  C^yiitiH  Uriah 

i-cr  lOOO,  rer  looa 

Fanj  miliei         .      3(1-01        .        .        .        .        lJ-9 
AlbumioDiis  maCtLT       3.5'1(>         ....         13'0 

In  both  the  proportions  are  nearly  equiil,  but   the   chyle  yaries 
somewhat  in  comiwsition,  there  being  tivo  parts  of  albumen  to  one 
of  fatty  niatter.     Dr.  Ikcce  i(tlii%'  analysis  of  chyluus  urine  shows  a 
sJmOar  relation  existing  between  the  fatty  and  albuminous  mal 
present. 

I  have  long  snsjiccted  that  the  chyle  pa^^sed  into  the  urinai^ 
by  a  course  more  direct  than  was  usually  supposed,  and  tb>- 
concluding  paragraphs  which  arc  Itft,  with  the  eieejition 
words  in  brackets,  aa  in  the  first  edition  of  this  work,  clearlv 
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I  have  kept  this  pepsin  in  a  well-stoppered  bottle  for  three 
years  without  its  active  powers  being  in  any  way  impaired.  Pour- 
fifths  of  a  grain  of  this  pepsin,  with  ten  drops  of  diluted  hydro- 
chloric acid  and  an  ounce  of  water,  dissolve  100  grains  of  hard- 
boiled  white  of  egg.     {"Archives  of  Medicine,"  Vol  I,  pp.  269,  316.) 

It  is  prepared  by  Messrs.  Bullock  &  Reynolds,  3,  Hanover 
Street,  W.  It  costs  a  shilling  a  drachm,  which  may  be  divided  into 
fifteen  or  twenty  doses. 

Alcapton. 

817.  Alcapton. — B5decker  has  found  in  the  urine  of  a  patient  a 
enbstance  which  possesses  many  of  the  reactions  of  sugar.  This  is 
termed  alcapton.  It  is  of  a  pale  yellow  colour,  and  does  not  crystal- 
lise. It  contains  a.  large  quantity  of  ammonia.  It  reduces  copper, 
like  sugar,  but  does  not  reduce  oxide  of  bismuth,  nor  is  fermentation 
excited  in  it  by  yeast.  Urine  containing  it  becomes  of  a  brown 
colour  upon  exposure  to  the  air,  if  an  alkali  be  present,  without  the 
application  of  beat.  This  change  occurs  if  potash  be  added.  Sugar 
and  potash  change  colour  only  when  the  solution  is  boiled. 

Alcapton  was  separated  by  Bodecker  from  the  urine  by  the 
following  process: — After  precipitation  with  acetate  of  lead,  the 
mixture  was  filtered,  and  the  solution  mised  with  tribasic  acetate  of 
lead,  avoiding  excess.  The  precipitate  was  washed,  suspended  in 
wator,  and  decomposed  by  sulphuretted  hydrogen.  The  solution 
filtered  from  the  sulpburet  of  lead  was  eyaporaf«d  to  dryness  over 
the  water  bath,  and  the  residue  extracted  with  ether.  The  alcapton 
remained  after  the  ether  had  evaporated.  (Bodecker:  Zeitschrift.  f. 
rat  Med.  VII.,  128;  "Ann.  Ck.  Pharm.,"  Jan.,  1861;  Bowman's 
"Medical  Chemistry,"  edited  by  Prof.  Bloxam,  p.  51.)  Alcapton 
was  found  in  the  urine  of  an  in&nt  by  Dr.  Johnson,  his  attention 
being  called  to  it  by  the  brown  st^uns  on  the  linen  (quoted  in  Bow- 
man's "Med.  Chem.,"  by  Bloxam,  p.  52). 

LEUcinE. 

318.  Iieudne  (CuHijHO,)  occasionally  occurs  as  a  deposit  from 
the  urine;  but  more  generally  it  is  held  in  solution,  and  can  only 
be  obtained  by  concentration  of  the  fluid,  when  it  crystallises  out  in 


s«^ 


LEHTCINE. 


the  form  of  small  spheniks.  wliich  are  composed  of  acicular  crystali 
nhich  radiate  from  a  common  cftntrc.  This  aubstaiice  has  of  late 
been  found  in  many  of  the  solidB  and  fluids  of  the  aaimal  body,  Itia 
not  very  soluble  in  water  (one  part  ia  twentj-seTen),  but  mere  ao  in 
alcohol.  It  m-ystallises  from  aqueous  solutions,  fur  the-  most  part  in 
spherical  masses,  whii::h  eshibit  a  radiated  arrangcmient.  From 
alcohf]],  leucine  is  deposited  in  the  form  of  pearly  scales,  somcTrhat 
resembling  cholcgteTine ;  but  these  are  comprised  of  ffltiall  EphenileB. 
Dry  liiuclne  can  be  sublimed  without  cTiiiTige.  Leucine  has  been 
found  in  the  saliva,  panLTeatic  juiee,  and  in  the  pnlmonaify  tissue  of 
the  ox  (CJoiJtta,  "Ch-micul  Oaselte"  IBoC,  p.  fil).  Frerichs  and 
Stiidolcr  Iiavti  detected  leucine  in  the  blood,  urine,  and  bUe  of 
paticnta  Bufieriug  from  typhus,  emall-pos,  and  other  csanthemata. 
Dr.  Thadichoui  found  leudue  in  the  uriBO  of  a  man  whose  liver 
yielded  a  Lirge  quantity  of  it  ("VVt'fitwrt  mt  (Ae  I'tithohiijy  of  tlit 
Uiiup"  1S58).  It  was  obtained  by  concentrating  the  urine.  This 
flulstance  is  probably  firmed  in  the  lirer.  In  certain  diseases,  it  is 
to  bi!  detected  in  very  considerable  quantity.  Crystals  of  leucine 
may  often  be  seen  in  sections  of  liTcra  of  patients  wbo  ba.ve  died  of 
jauiidiue.  Frcrichs  has  given  several  figures  of  leucine  crystals  in 
the  liver,  and  also  in  the  uriue  {"P'itkul'ykeh-Afuilomisclier  Atla* 
ziir  Lehei'kmnkkcitn"  von  I)t.  F.  T.  Frcrichs,  Braunschweig, 
1858}.  It  is  said  to  occur  esitcciLilly  in  the  urine  of  pataento 
Buffering  from  acute  yellow  atrophy  of  the  liver.  I  have  detected 
leucine  in  the  urine  in  casea  of  chronic  wasting  of  the  liver  accom- 
panied with  jaundice. 

No  BUtisfiictory  tests  for  leucine  are  yet  knoTCn,  If  it  can  bft 
obtained  pretty  pure  by  repeated  re  cry  stall  isatiortj  the  dry  leucine 
may  be  sublimed.  The  sublimate,  eoiiipoBed  of  aggregationE  of 
rhombic  plates,  couM  not  be  mistaken  for  RTiylbing  else.  Urate  of 
eoila  and  many  other  substances  erj'stallise  in  sjiberical  globes,  like 
leucine.  Crystals  of  this  form,  however,  which  are  BOJuble  in  alcohol, 
and  again  crystdiiBeiusitherules  from  an  aqueous  solution,  can  hardly 
be  anything  but  leucine.  This  substance  ciianot  be  recognised 
by  the  form  of  the  crystals  alone. 

819.  On  Obtaining'  Crystals  of  LencLne  trota  the   TTriiw.— 

The  estractive  matters  often  interfere  TTith  tile  crystallisiitiou  of  *' 
leucine  from  urine,  and  tJLc  conciintrated  extract  often  remains        J 
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days  ivithoat  underguing  any  change.  Freriuhs  {"Kliiiik  der  Lebtr- 
kranhhfitfi!^'  Band  L,  a.  2ill)  rei;i>minciids  that  the  LonccnCratcd 
upinn  eUouIU  "be  digested  for  some  time  witti  cold  aljsihite  almbol. 
By  thia  means,  tit  estractire  matters  are  prii.(Iually  dissdJ^i'il  oat. 
The  resiilue  is  then  to  In;  tfoateil  witti  "builing  spirits  of  wire;  and 
leucine  crystallises  out  aa  this  solution  cuols.  It  may  hi!  purified  by 
recrystBllisatiou.  The  ■extraijtive  matter  may  be  in  great  part 
sepftiatiid.  Tty  prL'Uipitation  with  aMtatu  of  Jeud.  If  much  leucine  i? 
present  it  crystallises  if  the  urine  lie  eoiLCPiitniti'd.  Crystals  of 
kueiue  are  represented  in  Flate  XIV.,  Figs.  6!),  70,  ITie  -erystiils  at 
a,  were  crystallised  from  ffnter.  The  rest  iv(.»re  obtained  from  ao 
alcoholic  £t;Iutiua 

TiansisE. 

330.  Tyrosine  (Ci,Hi;NO()  has  been  detectfil  in  the  iiriiic  of 
typhus  ftver  by  Prerichs  and  Stiiileler.  Liko  Ipueinc,  it  is  prohahly 
pfi^diiwd  in  thelirer.  It  hashecn  detected  in  thisor[;an  by  Frcriclia, 
Dr.  Thudichnm,  and  many  other  ebservera.  It  has  teen  estneted 
from  several  aniniiil  Hiiids.  TyTo.siin;  trystallises  in  long  "wliitc 
needles,  and  is  very  slightly  soluble  in  cold  water.  Crystals  of 
tyrosine  are  represented  :n  Plate  XIV,,  Fig.  71.  It  is  Jisstilved  by 
bitiling:  water,  alcohol,  ethor,  the  mineral  acids,  ani3  alkalies.  It  may 
be  prepared  by  toiling  Lorn,  feuiberii.  or  hair,  with  fnlitliuric  acid, 
for  forty  hours.  The  dark  hrowii  liquid  is  tn  te  niad<'  alkaline  with 
jnilk  of  limo,  wamitcl,  and  theu  filtered,  Suljilmrii:  aeid  is  added  to 
neutraliKitiou,  and  crystals  are  deposited  upon  ovaiiorating  the 
liquid-  A  very  dplii^ate  test  for  this  ^utetance  has  been  prrjiosod  by 
B-offman.  A  solution  of  nitrate  of  protoEiilc  of  mercury,  nearly 
□eutnil,  is  to  he  added  to  tll-O  solution  SUipeet'ud  to  COlltiiu  tJToainc. 
If  this  body  te  [(resent,  a  reddish  precipitate  is  produced,  and  the 
mipeniatant  fluid  is  of  a  Tery  dark  rose  colour.  Frcrieh*'  teats  for 
tyrosine  arc  as  follows :— The  matter  supposed  to  he  tyrosine  is 
mixed  with  sulphuric  sit  id  in  a  small  capsule.  Aftw  the  lapse  of 
half  an  honr  water  ia  added.  The  solution  is  then  boiled,  and  esceas 
of  carbonate  of  lime  added.  To  the  filtered,  solution  a  few  drops  of 
a  solution  of  pcrchloride  of  ircin  which  is  fret  from  acid  is  added.  A 
dar'k  purple  colour  ia  produced  if  tyroaiue  ia  present.  In  oriler  to 
obtain  tyrosine  from  urine  it  is  necessary  to  add  a  solution  of  acetate 
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of  lti!ii5  until  a  precipita-te  is.  no  lonKer  prodaced.  Sulphuretted 
hydrogen  ia  puesed  tkrviigL  tbe  filtered  liquid.  Tbc  sulphuret  of 
lead  being  separated  bj  filtration,  the  clear  eolation  may  be  concen- 
trated tj  eva.pi>ration,  when  tyfoeine,  if  present,  will  crystallise  ont 
Tyrosine  crystiUiaDs  in  long  white  needles,  which  are  aggregateiS  to 
ivtm  brush-like  niiiEsaE.  De  la  Rue  founii  tyrosine  in  the  cochined 
insect,  this  is  duitljtlKss  one  of  the  suhataDoca  resulting  from  the 
diKintegrfiticn  ef  albuminous  suhatancea  1  have  found  it  in  con- 
sidcriLble  quantity  in  urinu  which  contained  much  nric  acid,  and 
had  heoii  left  to  stand  in  a  warm  place  for  many  weeks. 

Ijcueine  and  tyrosine  were  detected  by  Dr.  Hiirley  in  the  urine 
of  a  dog  four  days  a.fter  dog's  bile  hai  been  injected  under  the 
skin.     {"On  Jaundice,"  p.  96.) 

Inosits. 

321.  Inoalte  (C^^aO^  +  IHO)  waa  discoTered  by  Scherer  in  the 
juice  yf  muscle,  after  tlie  creatiiH!  and  creatinine  had  been  separated. 
It  ia  termed  musclo- sugar,  and  may  be  obtiined  in  the  form  of 
eO'lourlcss  prismatic  crystals,  which  are  efflorescent.  Crystala  of 
Inosite  aie  represented  in  Plate  XI.,  Pig.  60;  Inositt;  does  not 
reduce  tho  oxide  of  copper  to  the  stiite  of  suboxide,  as  ia  th*  esse 
with  iliiibetic  aufipLr  and  grape-augar.  It  taatoa  swoct,  and  has  the 
same  composition  as  the  latlnr  substance.  Inosite  may  be  detected 
by  eviiporatiuD  nearly  to  drynesE  in  a  platinum  hiLsiii,  ivhcn,  if  a 
little  ammonia  and  chloride  of  calcium  be  added,  a  rose  colour  is 
prodaced,  especially  if  the  raisture  ]>&  again  ccmcentrateil  bj 
evaporation. 

CloEtta  has  found  inosite  in  the  urine  in  Bright's  disease,  but  las 
failed  to  detect  it  in  the  healthy  secretion.  lie  has  diacoFered  it  in 
the  lungs,  liver,  Eploen,  and  kidneys.  The  lungs  al&o  contain  traccc 
of  uric  acid,  taurine,  and  leucine.  M.  Hohl  has  lately  recorded  a 
case  of  diabetes  in  which  a  large  quantity  of  inosito  was  obtained 
from  the  urine  {"^Oax^tk  Hehd.  de  MM.  et  d-e  Ckir.,"  1S59,  p.  221; 
*' Journal  th'  hi  Pkifsinlo^ii',"  No.  vi.,  p.  344J.  lu  this  case,  the  pro- 
portion of  sugar  gradually  diminished,  and  at  the  same  time  the_ 
quantity  uf  ucea-ctcreted  hcoame  less,  while  the  inosite  grailimll  | 
jncreiised  in  amunnt  uatil  upwards  of  three  kundrrd  yridiis 
substance  were  juLssed  in  the  twenty-four  hours.  This  obserrat 
one  <jf  grcut  interest  iu  cjunectiou  with  the  pathology  of  dial 
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the  mucous  ffieBnbrane  of  the  bronctial  tttljCS;  11)  the  CcUs  TchicL  aj* 
frequently  very  numejous  about  the  sinaR  arlerits  0/  tke  Imihi  in 
cases  of  tihile  saft^inny,  in  those  found  in  easea  of  the  so-called /(/((y 
dtgeiteratmii  of  the pUiceiiUt,  anJ  in  otter  situations. 

Cholestcriiie  is  not  spanally /« rin^ i?  in  the  liver,  nor  can  it  be 
regarded  us  a  a[iecial  excretion  sejiarated  from  the  Motnl  by  the 
liver.  It  is  a  subetaneo  of,  jRTliiips,  miicli  less  importance  physio- 
logically and  pa£hoiof;ically  than  Br.  Flint  and  Dr.  Salisbury  a.re 
disposed  to  think.  Nor  ia  tliere  reason  to  liolitivc  that  the  chok'S- 
terine  fonnd  in  the  nerves  is  constantly  teing  removed.  It  eiista 
in  largest  proportion  iu  the  fattj  matters  of  which  the  white  sub- 
stance of  the  uerTc-fibrcB  is  toniiwdtd,  and  tiicru  is  no  reason  for 
belitiviug  that  this  white  substance  uniorgoes  active  cbaiigo.  It  is 
tme  ghplestcrine  aud  the  allied  lipoid,  or  aon-Eaputii liable  fatty 
matter,  serulin,  are  found  in  the  blood,  but  only  mere  triitea  are 
jjrcsent.  It  is  piobablc  that  these  substances  result  ftotfl  tl.Kj  disin- 
tegration of  some  of  the  tissues,  but  there  is  no  rejison  for  assuming 
that  either  of  theai  perform  any  Tcry  important  office,  Or  that  tertaili 
important  symptoms  sdnictiriics  present  are  dtiD  alone  tu  escess  of 
chol&sterine  in  the  tilood.  I  cannrit  admit  thit  Df.  Flint  has  mide 
out  "a  new  excretory  fuiittitin  uf  the  liyer,"  consist  in;;  of  tbe  remcviil 
of  choleateriue  from  the  blood,  or  that  hu  is  jiistilied  in  introducing' 
ihe  temi''eAo?('(i/tTim(Vi,"as  applicable  to  a  newly-discuTered  disease, 
Every  one  knows  that  cholesteriiiB  is  one  of  the  constant  eonstitiiuuts 
of  bile  J  "but,  tuiisscrt  that  the  syuiptoms  occurring  in  fa,tal  jaundice 
depend  upiin  the  poisonous  cfl'ects  of  an  insoluble  siibstauee  like 
cbolesteriue  aoeumulatiiig  in  the  blood,  is  in>t  justifiod  by  the  faets. 
The  syniptems  have  heeti  exphined  much  more  satisfactorily  already, 
without  rflBortiug  to  such  an  bypotht'sia.  {■'itv  Dr,  Flint's  Fuper— 
"  Aiiitrican  Jouriuil  uf  llw  Jhdical  ficii'iiees,"  October,  1862.) 

339.  KieeteiiL — Of  tliia  peculiar  substance  I  ean  give  no  very 
satisfactory  account.  Some  ytors  since  jiumgrous  ubservations  were 
made  by  Hauche,  and  repeated  by  Dn  Coldiug  Bird  a-iid  ssveral  other 
oWrVers,  with  tic  view  of  ascertaining  if  there  was  any  foundation 
for  the  statement  that,  in  pregnant  women,  certain  clenK'iits  of  the 
jBilk  found  their  way  into  tho  urine,  and,  after  the  lapse  of  a  short 
time  (twenty-four  hours  to  five  or  six  Jays),  a  thin  pellicle,  consisting 
of  fitty  matter,  a  eubalauce  allied  to  casein,  and  crystals  of  triple 
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phosphate,  funned  upon  the  surfa&e.  Some  went  so  for  as  to  saytbat 
thu  prestuue  of  tlus  {wllicle  was  aiifficient  to  indicat*  the  existenca 
of  the  ]iri;giiaDt  state.  T]iis  stutcmeut  ha^  iowoTcr,  long  since  been 
proTpd  til  hsTe  no  foundation  in  actual  obserTation.  In  some  of  the 
iMs^s  "brouglit  forward  by  Dr,  Colding  Bird,  the  pellicle  vras  absent ; 
itt  others,  the  pellicle  ivaa  observed;  and.  the  concliisioTi  he  arrived 
lA  \fas,  th'^t,  in  i^a^s  in  which  the  pellicle  vaxs  formed,  it  was  dne  to 
the  presence  of  eertiiin  constitncnls  of  the  milk,  which,  from  not 
esCapiag  from  the  gland  in  the  usual  way,  had  been  reabsorbed  and 
separated  from  tbe  blood  by  thu  kidneys. 

I  havft  not  unfreqncntly  soen  a  pellicle  cumpoaed  of  aAinul 
iiiatttT,  in  TvLich  vibriones  anil  fungi  were  abundant,  and  crystals  of 
tTJfilc  phosphate  formed  upon  the  surface  of  various  specimeng  of 
iirini.'  which  ha.!  been  left  to  stand  for  a  day  or  two,  hoth  from  the 
male  and  from  the  feniale.  "Whether  this  ia  exactly  the  same  sort  of 
pellicle  as  that  said  to  form  upon  the  nrine  of  pregnant  women,  I 
cannot  say;  but  it  possessed  the  charactera  usually  assigned  to  the 
so-called  kicstcin.  The'  animal  matter  Iiaa  not  been  satisfactorily 
isolated,  and  is  in  many  casos  undergoing  decomposition.  In  the 
absence  of  iiinre  osatt  information,  we  «aii  attaoh  no'  importance 
whatever  to  thn  presence  ot  absence  df  this  pellicle  in  the  diagnosig 
of  pregnancy.  It  niiiy  be  abeent  Ln  the  pregnant  state ;  and  it  may 
he  present  in  the  ratilo,  und  in  the  uniniprogTiated,  as  well  a£  in  the 
impregnated  female. 

Otssk  Fuuus  is  nuicH  Fatiy  ^[aiter  pccvbs  is  Uruie. 

340,  TJrosteaUtlL. — Dr.  F.  Heller  reports  a  very  remiirtcable 
ease,  in  which  small   ooncretinna,  composed  of  fatty  matter,  w«rc 
passed  in  the  urine.     The  patient  was  a  nun,  twentj-four  years  old, 
who  suffered  from  symptoms  of  stone  in  the  bladder.     He  passed 
several  small  solid  bodies,  which  were  found  by  Dr.  Heller  to  consist 
of  a.  peculiar  foicu  of  fatty  substance,  to  which  he  gave  the  name  of 
urostoalith.     The  man,  who  was  treated  with  carbonate  of  potaah, 
gut  quite  well  in  ii  formigbt  (qiiuted  in  Dr.  Uolding  Bird's  work,  ^_ 
edited  hy  ilr.  Birkett,  p.  422;  lleller'a  "-J-rchiv,"  1844,  s.  97^  1845,  fl 
a.  1).     Dr.  Moore  of  Bublin  has  confirmed  Heller's  obseirationi  on 
UTogtOillitli-    lie  i;xaiuiiied  Kpccimcns  of  this  curious  substunco,  wb' 
lie  receivcil  from  Dr.  Robert  Adams  of  BnbUn,  and  Dr.  LitUe  of  S 
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322.  Aoetone  COJff„0,). — Dr.  Tetters,  at  ihe  Buggestioii  of  Dr. 
Lerc^,  of  Prague,  sought  far  acetctie  iti  the  urine  of  a  case  of 
diabetes,  and  discovered  it  butli  in  the  bloHjd  and  urino  {VierCel- 
JnhrDch.  fiir  die  Pract.  Jidlkumie,  I'rng,  1857,  Vol  LV.,  p.  81}. 
The  pecaliar  amcll  of  diabetic  urine  is  to  be  attributed  tu  the 
presence  of  acetone,  according  to  this  observer. 

Cystihe. 

323.  Cystine  (Ci:H|,lT,S,0,)  ia  found  in  b.  static  of  eolutioit  in  the 
urine  in  some  eases,  Eilthou^h  it  mure  usually  uociirs  as  a  dejjoBit. 
We  ehall,  thcrofurc,  crmsidpr  it  more  pii.rticiilarlj  under  the  head  ot 
urinary  deposits.  Julius  Miiller  ("Ar'hiv.  der  J'huntiacii'")  obt:iined 
Boiiie  urine  from  -a  b>y  6J  years  uf  age,  vtbieh  ontaiiitd  eysiine  in 
solution.  The  urine  nas  alkaline.  Tlie  cystine  was  preeipi  tatoil 
in  the  crystalline  form  by  the  addition  of  excesa  of  acetic  acid. 
Thoel  mentions  the  occurrence  of  cystine  in  the  uriiiu  of  many 
mcnibcTS  cf  the  KLme  family  {Liebig  and  Wcihler's  "A>inii.lnn''  1S5(J). 
Ciystals  of  cystine  arc  represented  in  Plate  X.,  Figs.  1,  2,  3,  4,  of 
"lUuntrntuiiis  of  Urine,  Urmary  Ileponitu,  and  Cak'uU-"  atid  in 
Platfi  XIV.,  Fig.  "1*  of  this  work. 

Taiirina  (CiHiNSjOb)  has  T>ecn  found  in  the  urine  of  janaJice. 

Allantoln  (CiHJTiO,)  lias  never  been  detected  in  human  urine, 
but  it  was  jireeont  in  the  urine  of  a  dog  into  whose  lungs  oil  bad 
been  injected  hj  Frerichs  and  Stadcler,  It  mar,  perluips,  eaist  in 
the  uiineof  young  children  (Partes).  It  is  always  present  in  the 
oriae  of  calres  while  sucking,  but  afterward:^  it  is  replaced  L>y 
hippurie  acid. 

Quanln,  Sarkoaln,  and  Kynurenic  Acid  (the  peculiar  acid  of 
the  urine  of  the  dfg),  have  ne^cr  bftcn  positively  detected  in  the 
urine  of  man  (Pujkes). 

HypoiajitMii  (CuBiNA),  or  Sarkinc,  is  found  with  Xantlunc 
(§  401).  It  has  been  detected  bj  Scherer  in  the  urine  in  Leucoey- 
themia. 

3 
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I  Imvc  yentured  to  cjcuupy  some  time  iu  the  consideiutioc  of  the 
characters  of  ccrtiiii  substances  the  presence  of  which  in  uriiie  hws 
■onJ5  verj  receatlj  heen  demonst rated.  Prgbably,  wfieu  the  various 
materials  removed  in  this  tacnstioQ  shall  have  be«D  more  thoroughly 
investigated,  and  when  we  brow  more  relating  to  the  precise  condi- 
tions under  ivliith  thej  are  furmed  ia  the  Liiiim.a.1  ecisnoray,  the 
Treatment  of  ma-Jky  diseases  will  lie  jiliocd  on  a  sounder  basis,  aJtd 
wc  shall  he  able  to  relieve  suileriiigs  and  prevent  the  progress  of 
niorlid  ehanges  over  whieh  wo  have  now  very  littlu  control.  It  is 
trae,  there  are  many  who  consider  all  this  minate  scrutiny  iind 
Ecientific  iaveatigation  as  useleaSj  or  at  laiust  unnecessary  and  imprac- 
tical.  This  is  s,  state  of  mind  which  it  is  difficult  to  understand; 
for  it  eoems  obvious  the  more  minut^sly  uui  inr-estigation  of  diseased 
lirocesses  ia  carried  out,  tlic  more  we  shall  know  ihout  them,  and  the 
hetter  able  shall  we  he  to  suggest  plmis  of  treatment  to  t-ombat  the 
abnormal  changes.  That  scientific  work  will  ultimately  lead  to  great 
piactical  results  in  treatment  is  eertain;  and  every  one  mu&t  feci  that 
any  amount  uf  time  devolcU  to  urigiaiil  ru&tiarch  is  luthst  uaeftilly 
and  advantageously  tpent. 
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Urine  is  Disease.  II.  Of  Light  asb  FLoccr/LEsi  Deposits. 
Mucus — Altered  I'm  resembling  Mucus — Of  /he  CUnical 
Intporlance  of  Jliiftis — IncQnli)ience  of  Urine  not  tJj'pvndent 
upon  Organic  Disease — On  the  Treatmoil  of  Irritahlp  B/ad- 
der  and  Ineonlhieiice qf  Urine — Vihrioiies — lorula,  incluclfnff 
the  Sii^ar-  Fitiitjiss  and  PeniciUium  Glavujn — Sarcines — 
Triehiftrttinan  }'affiii{e — Epiihsliiitn  of  Kidney,  Ureter^  Blad- 
der, and  I'r'l/im — Vat/Mai  Ej}U?teh'tim — Catls  of  the  Ute- 
nw  and  Vii^imi — Leiieorrhwci- — Of  the  Treatment  of  Leu- 
corrh<e(t — Sffrntal'izoa — J^hdico-ifgul  Intrnl'^ulioii —  Vege- 
labie  Ijodlftt  resenihliiig  iSpcnnaiozou — Cath  of  the  Renal 
Tubes — A.  Casts  uf  Medimn  Diameter,  about  the  one^seven- 
hutidredth  of  an  inch — Ejiithclial  Cnsft — Cas/s  containing 
Dumb  Bells — Gramdar  EjiitiieJial  C'liein — Oa-nts  containing 
Oil — Put-Cells — Casts  contaimiHf  Blood — Casts  containing 
Pus.  E,  Casts  of  Coiisiilerabh  Ditimeter,  ahoul  the  ane-Ja:e- 
hwndredth  of  an  invk-^Ijur^e  Waxy  Casts.  C.  Ca^is  of 
Small  DiamHer,  ahnut  the  one  thoiuandlh  of  an  inch— Small 
Waxi/  Casts — Of  Casts  in  tt  Cli7iival  point  of  view. 

Of  UKiNJHr  Urposits. 

It  will  "be  couvenient,  for  the  piirposea  of  description,  to  arrange 
these  iasolubls  substances  in  a  c^crtiiiii  order;  autl  I  think  that  tlie 
aubdiviidon  I  have  aJupttd  will  lie  found  cif  some  assistuncc  to  the 
memory,  and  wDl  ht'lp  thy  obserrer  ta  discoTcr  q_iii<:kly  the  nature  of 
dilfercDt  insoluble  substaDces.  I  do  not  ra^'kii  an  attempt  to  devise 
a  natuial  classilicatiuL,  but  merely  prpposc  t*>  arnwi^e  dgpjsits  in  the 
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either  temp&rarily  or  permmently,  I  hive  used  it  with  tlio  greatest 
a.iIriiJLtage.  Keallj  good  pepam  has  aat  yet  hail  a  fair  trial  in  this 
dieense. 

Man.j'  practitioners  doabt  tbe  efficacy  of  pepsin  in  aoy  case,  and 
some  consider  it  perfectly  useless.  I  believe  tliit  such  concluaoBa 
have  been  arriyed  at  frKm  bad  jicpsiii  iaying  been  used.  Suine  years 
ago  (LB56)j  I  mude  some  experiments  in  connection  witli  the  action  of 
artificiaJ  digeatiye  fluida,  and  fuund  tliat,  bj  the  following  simple 
method,  a  very  ponerfcJ  digeatire  powder,  almost  tasteless  anil  in- 
odoroijg,  coild  bo  readily  ybtaiaedl  from  the  pig's  stoma-ch.  The 
pepsin  prepared  accoriling  to  the  following  method  is  more  active 
tba.n  any  of  the  other  preparations  now  in  use.  I  bare  used  it  veij 
frequently  during  the  kst  six  years,  and  it  is  well  known  to  many 
other  prs-Ctit  loners. 

Prfpririttion  if  Pepsin. — Tlie  mucous  membrane  of  a  perfictlg 
freak  pig's  stomach  is  carefully  dissected  from  the  musciilai:  coat,  and 
placed  on  a  ilat  bourd.  It  ia  then  cleansed  Tvith  a,  spong-e  and  a.  little 
water,  and  miiet  of  the  mucus,  remains  of  fo^d,  ire.,  carefullj  f&- 
luured.  With  the  back  of  a  knife,  or  with  an  iTory  paper-knife,  the 
Burfacc  is  scmped  very  hard,  in  order  to  press  the  glands  and  sq^neew 
out  their  contents.  The  visciii  nmciis  thua  obtained  contains  the 
pure  gastrie  juice,  with  miicb  epithelium  from  the  glands  and  surface 
of  the  mucous  membrane.  It  is  sjtrcad  out  upon  a  piece  of  glass,  so 
as  to  form  a  very  tbin  layer,  whieh  is  dried  at  a  temperature  of  100° 
over  hot  water,  or  in  vacuo  ovor  sulpliuric  acid,  Wien  dry  it  is 
scraped  from  the  glass,  pawdered,  and  kept  in  a  stoppered  bottle.  A 
good  digestive  fluid  may  be  made  as  follows  :— 

0!  the  powder 6  gtaiaa. 

SlroD^  hydrochloric  acid.         .         .         .      IG  dmpa. 
Water 6  ounces. 

Tbe  fluid  may  be  filtered  easily,  and  forms  a  perfectly  eleor  solution, 
very  convenient  for  experiments  on  utificial  digestion,  or  aa  k 
medicine. 

The  pepsin  may  be  taken  in  doaes  of  from  three  to  five  grains 
made  into  a  pill  with  a  little  glycerine,  ami  taken  about  twenty 
minutes  before  a  meal,  with  tea  drops  uf  dilute  hydrochloric  acid  •" 
a  wine-glassful  of  water,  or  infusion  of  quassia ;  or  the  powdtir  t 
bo  mixed  with  the  ealt  taken  with  the  meals,  or  sprinkled  up^a 
meat  or  -on  bread  and  hutt«T,  as  It  is  tasteless  and  inodoroos. 
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I  have  kept  this  pepsin  in  a  well-stoppered  bottle  for  three 
years  without  its  actiye  powers  being  in  any  way  impaired.  Fonr- 
fifths  of  a  grain  of  this  pepsin,  with  ten  drops  of  diluted  hydro- 
chloric acid  and  an  ounce  of  water,  dissolve  100  grains  of  hard- 
boiled  white  of  egg.     {"Archives  of  Medicine,"  Vol  I.,  pp.  269,  316.) 

It  IB  prepared  by  Messrs.  Bullock  &  Reynolds,  3,  Hanover 
Street,  W.  It  costs  a  shilling  a  drachm,  which  may  be  divided  Into 
fifteen  or  twenty  doses. 

A  LC  APT  ON. 

817-  Alcaptoo. — BBdecker  has  found  in  the  urine  of  a  patient  a 
substance  which  possesses  many  of  the  reactions  of  sugar.  This  is 
termed  alcapton.  It  is  of  a  pale  yellow  colour,  and  does  not  crystal- 
lise. It  contains  a  large  quantity  of  ammonia.  It  reduces  copper, 
like  sugar,  but  does  not  reduce  oxide  of  bismuth,  nor  is  fermentation 
excited  in  it  by  yeast.  Urine  containing  it  becomes  of  a  brown 
colour  upon  exposure  to  the  air,  if  an  alkali  be  present,  without  the 
application  of  heat.  This  change  occurs  if  potash  be  added.  Sugar 
andpotath  change  colour  only  when  the  solution  is  boiled. 

Alcapton  was  separated  by  B5decker  from  the  urine  by  the 
follovring  process: — After  precipitation  with  acetate  of  lead,  the 
mixture  was  filtered,  and  the  solution  mixed  with  tribasic  acetate  of 
lead,  avoiding  excess.  The  precipitate  was  washed,  suspended  in 
water,  and  decomposed  by  sulphuretted  hydrogen.  The  solution 
filtered  from  the  eulphuret  of  lead  was  evaporated  to  dryness  over 
the  water  bath,  and  the  residue  extracted  with  ether.  The  alcapton 
remained  after  the  ether  had  evaporated.  (Biidecker:  Zeitschrift.  f, 
rat.  Med.  VII.,  128;  "Ann.  Ck.  Pharm.,"  Jan.,  1861;  Bowman's 
"Medical  Chemistry"  edited  by  Prof.  Bloxam,  p.  51.)  Alcapton 
was  found  in  the  urine  of  an  infant  by  Dr.  Johnson,  his  attention 
being  called  to  it  by  the  brown  stains  on  the  linen  (quoted  in  Bow- 
man's "Med.  Ckem.,"  by  Bloxam,  p.  52). 

Leocine. 

318.  Leucine  (Ci^uNO.)  occasionally  occurs  as  a  deposit  from 
the  urine;  but  more  generally  it  is  held  in  solution,  and  can  only 
be  obtained  by  concentration  of  the  fluid,  when  it  crystallises  out  in 
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tlie  form  nf  small  Bphoniles,  whkh  ara  composed  of  aciculaj  crystals 
which  radiiitii  from  a  common  centra.  This  substance;  has  of  late 
beea  foand  in  many  of  tlie  solids  and  fluids  of  the  animal  body.  It  ii 
not  very  stilutik'  in  water  (one  part  in  twenty-seven),  but  more  80  in 
alcLilioJ.  It  crystallises  from  aqueous  soliitions,  for  tlie  most  part  io 
spkcriciil  jnajses,  whiiHi  (inhibit  a  radiatt'd  fliraBgeiutnt.  Frt-in 
sdcuh'j],  k'Utini!  is  deposited  iq  tlie  fi}rm  of  pearly  scales,  somewhat 
rGsomtJing  cholesterino;  but  thftsc  are  eO'iuposed  of  small  spbcmJefl- 
Dry  leucine  ciin  he  sublimed  without  change.  Leucine  hiLS  been 
found  in  the  saliva,  pauereatic  juice,  and  in  the  pulmonary  tissue  of 
the  ox  (Cldiittii,  "Chvimtl  GasclU,"  185C,  p.  61).  FreriuliB  and 
Stiidclcr  have  detected  leucine  in  the  blood,  urine,  mid  bile  of 
patients  suffering  from  typhus,  small-pos,  and  other  eiantbematai 
Dr.  Tkudichum  fuianiL  leucine  in  the  urine  of  a  man  whose  liyei 
yielded  a  large  qua,n"tity  cf  it  {"Treatise  on  the  Ptitkohnjy  of  ihe 
Ufiiip"  1SS8).  It  was  obtained  by  concentrating  the  urine.  This 
BubatiLacB  is  probably  formed  in  the  liver.  In  cectoiu  disease?,  it  ia 
to  bo  detected  in  very  eensiderable  ijiiantity.  Crystals  of  leaciae 
may  often  be  seen  in  sectiona  of  li'»erS  of  patients  itho  IbaTU  died  flf 
jaundi^re.  Frericbs  lias  giveu  several  figures  of  leucine  crystals  in 
the  liver,  and  also  in  the  urine  {"PailKiloijiach-AnaiQ-inifuher  AtUtt 
STiT  Leherkm-n-kkeirt-n,"  von  Dr.  F.  T.  Frerichs,  Braunschweig, 
1^8.58).  It  is  said  to  occur  especially  in  the  urine  of  patients 
Bufferiag  from  acute  yellow  atrophy  of  the  liver.  I  have  detected 
leuoiTie  iu  the  urine  in  coses  of  chronic  wasting  of  the  liver  accom- 
panied with  jaundice. 

jS'o  satisfactory  tests  for  leucine  are  yet  known.  If  it  can  b* 
obtained  pretty  pure  by  repeated  re  crystallisation*,  the  dry  leacina 
may  be  sulilimed.  The  suhlimate,  coniposcd  of  aggregations  of 
rhomljic  pliites,  could  not  be  mistaken  for  anything  else.  Urate  of 
soda  and  many  other  substa.nces  crystallise  in  spherical  glo^bes,  like 
leucine.  Crystals  of  this  ftirpi,  iiowiTer,  which  are  soluble  in  alcohol^ 
ami  again  eTystalliseiusphenileslTcm  an  aqueous  solution,  can  hardly 
bo  anything  but  leucine.  This  substance  cannot  be  reoognieed 
by  the  form  of  the  crystals  alone. 


818.  On  Obtaining:  Cryatals  of  Leucine  ftoin  the  TTris. 
The  estractivc  matters  often  interfere  with  the  crystallisation  ol 
leucine  from  urine,  ami  tlie  concentrated  estract  often  remaii 
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dars  without  und&Tgomg  anv  change.  Frerichs  ("KUnift  •ier  Leber- 
hranklitiU-n^''  ftiiiJ  I.,  s,  221)  rtuommeuds  that  the  cyncentrated 
urine  eliimld  bt-  digested  for  ,=iime  time  with  culd  absolute  alcohol. 
Bj  this  means,  thu!  extractive  matters  are  graduatlT  disailTed  out. 
Thii  residue  is  then  to  Le  trcat'^d  with  builiiig  spirits  uf  wine;  and 
lencinc  cryatdliscs  out  as  this  solution  cools.  It  may  Kc  piiriSei]  by 
recrystallisatioii.  Th&  estnicti'^e  matter  may  he  in  great  part 
sepantteil  by  [irpcipitatian  with  mci'tate  of  lead.  If  much  leucme  is 
present  it  crystiillises  if  thi!  urine  ho  con  contra  ti'd.  CrjsttiJs  of 
leucine  are  represented  in  Plate  XIV..  Figs.  60.  7L>.  The  crjstala  a,t 
a,  were  erjsialJised  from  wattr.  The  rest  were  ohtaiin.'ii  from  an 
alcoholic  sulution. 

Ttbosisc 

320.  TyroBine  (Cl,H^.1T0.,>  has  been  detected  in  the  nrinc  nf 
typhus  fever  by  Frericlis  ami  Stadfler.  Like  li'iitme,  it  \i  probably 
pniduccil  in  the  lirer.  It  has  been  detected  in  this  organ  hy  Frcrichs, 
Dr.  Thuiliehnm,  and  many  other  observers.  It  has  been  tstraeted 
fr-om  several  animal  fliiiils,  TyTusine  crystdlises  in  long  white 
needleSj  and  is  very  slightly  solulile  in  ci.ild  water.  Crystals  of 
tyrosine  are  reprcsenteJ  in  riste  XIV.,  Fig.  71.  It  is  ilissolvcd  by 
biiiling  water,  alcohol,  ethiT,  the  raiueml  acids,  and  alkalies.  It  may 
be  prepared  Ij  boiling  horn,  feathers,  or  hair,  with  snljihuric  add, 
for  forty  hourj^.  TUe  dark  hroirn  lifjuid  is  to  be  made  alijaline  with 
milk  of  lime,  wanned,  and  then  filtered,  yulphurit;  at'id  Is  added  to 
neutraJisatiou,  and  crystils  are  deposi!oil  ujwq  evaporating  the 
liqiiid.  A  very  delicate  te£l  for  thia  substance;  h3.s  been  proposed,  by 
Hoffman.  A  solution  of  nitrate  of  protoxide  of  morcurj,  nearly 
neutrul,  is  to  be  iidded  to  the  soHtioT)  siispecttJ  %o  coutaia  tyrosine. 
If  this  body  be  present,  a  reddish  precipitate  is  produced,  and  the 
BUperniitaiit  fluid  is  of  a  very  dark  roSC  cololir.  Frcricha'  tCStS  for 
tyrosine  are  as  fidlnws: — The  matter  supposed  to  be  tyrosine  ia 
mii«i  with  sulphuric  acid  in  a  small  capsule.  After  the  lapse  of 
half  an  hour  water  is  added.  The  solution  is  then  boiled,  and  escess 
of  qarhonatft  of  lifiie  added.  To  the  tiltered  selutitm  a  few  drops  of 
a  solution  of  perchloride  of  iron  which  is  free  from  acid  is  added.  A 
dark  purple  colour  is  produced  if  tyrosine  is  present.  In  order  to 
obtain  tyroeine  from  mine  it  is  necessary  to  add  &  eolution  of  acetate 
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of  lead  until  a  precipitate  is  nn  longer  prodiced.  Salphnretted 
hydrogen  is  piased  througli  the  filter&i  liquid.  The  milphqret  rf 
lead  being  sepiiniteil  lij  filtration,  the  clear  eolation  maj  be  concen- 
ttated  by  evipuRition,  when  tyrflaine,  if  present,  will  crystallise  oat 
Tyrosine  crjstiiUises  in  long  white  needles,  which  are  aggregated  to 
form  bnish-like  masses.  IJe  lii  Hue  fouini  tyroeiae  in  the  CMhinal 
insect.  This  is  doubtless  ■onii  of  the  Bufetances  resulting  from  the 
dii(Lnti'),Tation  of  ii.lhnminou3  substances.  I  have  found  it  in  coo- 
siJcrahle  quantity  in  urine  irhlch  contaiii^^  much  uric  acid,  luid 
hod  been  left  to  stxfiA  in  a  warm  place  for  man}'  weeks. 

Lcucifle  and  tyrosine  were  detected  bj  Dr.  Harley  in  the  urke 
of  a  ling  four  days  after  do^a  bila  had  been  injected  under  the 
skin,     {^'Oit  Juaiidive,"  p.  OS.) 

ISOBITE, 

321-  TnosLte  (CijHiiO,a  +  4H0)  waa  iliacoTered  by  Scherer  in  the 
juicG  of  musele,  after  the  creatine  and  ercatiiii!ie  had  been  separsted. 
It  is  termed  mustle-sugar,  and  may  be  obtained  ia  the  form  of 
colourless  prisraitic  crj-stals,  which  are  efflorescent  CryataJs  of 
Inosite  arc  represented  in  Plate  XI.,  Fig.  BO.  Inosite  does  not 
reduce  the  oiide  of  copper  to  the  state  of  suhaiide,  as  is  the  ea» 
with  diabetic  sugar  and  grape-sugar,  It  tastes  sweet,  and  has  the 
sime  composition  as  the  latter  siilnBtanco,  Inosite  may  be  detected 
by  evaporation  nfiLirly  to  dryncsa  in  a  platiuum,  bitsin,  when,  if » 
little  ammonia  and  chloride  of  caluiam  he  added,  a  rose  colour  a 
produced,  especially  if  the  mixture  be  again  cobceatrated  tj 
CTaporation. 

Cleetta  has  found  inosite  in  the  urine  in  Bright's  disease,  but  baa 
failed  to  detect  it  ia  the  healthy  secretion.  He  has  ddscovered  it  in 
the  lungs,  liver,  spleen,  and  kidneja.  The  lungs  also  contain  tnuxi 
of  uric  acid,  taurine,  and  leucine.  51.  Huhl  has  lately  rx;cordeda 
case  of  diabetes  in  which  a  largo  quantity  of  inosite  was  obtained 
fnira  the  urine  ("Oiisettr^  UebiJ.  ih  Alld.  et  de  C'kir.i"  1859,  p.  221; 
"Journtil  'h  la  riiiisirifoiiic"  No.  vi.,  p.  344).  In  this  case,  the  pro- 
portion of  sugar  gradually  diaiiuished,  and  sA  the  same  time 
quantity  of  urea,  oxcreted  h^ecame  less,  while  the  inosite  gradi 
iaqreased  in  amount  Tiotil  upwa-rda  of  three  kandred  gniiits  of 
substance  Tvcre  p:issed  in  the  twenty-four  honra.  This  obaerral 
pne  of  great  interest  iu  oonaection  wilb  the  pathology  of  dialn 
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Ittcontincnco  of  urine  may,  of  coirae,  be  proil'iccd  tiy  a  great 
yajictj  of  conditions.  Its  occurrence  in  inflammation  of  the  liladder, 
cancer,  and  some  other  conditions,  will  iie  refGrrBd  to  in  the  proper 
place. 

34S.  On  tils  Treatment  of  Irritable  Bladdar  and  Inoon- 
tinence  of   Urine,    nofc    dependent    «pon  Org-ftnie    PiHeftse.^ — This 

affoctioa  will  rtq^uirc  JiifCTunt  treatment  according  to  the  agu  at 
which,  it  occurs.  The  irritable  ilad Jer  of  chililren  giiTifrallj  iltpendg 
apon  peripheral  nervous  irritiitioti,  and  is  oftiiri  rtli(.*Ticd  hj  gentle 
purgatives,  and  small  doaeg  of  alkilieg.  When  arising  frorn  teething 
i>T  from  worms,  tho  treatment  ia  obvious.  In  young  children, 
incontinenoo  oeciirring  during  the  night  need  cjmso  no  alarm 
whaterer,  as  it  generally  pas.ses  olFas  the  child  f,TOwa  older. 

This  trouhlfsoiui!  symptom  oecurs  in  joufig  persons  of  hoth 
E«2cs,  and  Is  occasionullf  Yciy  olj^ttnatc.  Not  iinrrciiucutly  it  9i;cDifi 
to  l>e  due  to  the  liabit  of  sleeping  nn  the  back,  when  a  litister 
applied  to  tlie  buttocks  will  generally  cure  tlio  mulady  Ijy  com- 
polling  cliangc  of  po.sition.  I  liaTe  seen  it  in  jouths  of  Bcrofuious 
habit  whose  strength  hag  sufihrcA  from  grpwiiig  to(i  fiiit.  Suub  CftSfS 
arc  almost  certainly  cured  liy  a  generous  diet,  the  tincture  uf  scsqui- 
chloTide  of  iroiij  qiiinine,  and  cod  liver  m\,  but  it  is  often  ncecasury 
to  Iceep  the  patient  under  this  plan  of  trc;itment  for  two  or  throe 
months. 

Ncrroua  old  men  often  suffer  a  good  deal  of  inconTenicnce  from 
irritable  bladiler  not  dependent  apon  organic  disease.  If  they 
take  a  little  more  wine  than  they  ought,  ur  live  on  a  riclier  diet 
than  uBual,  or  become  a  littlo  more  irritabile  in  temper,  tlicy 
will  be  cilled  up  several  times  in  the  night.  The  state  of  lurine 
causing  tbis  annoyance  is  generally  dependent  upon  the  stomach 
being  a  little  out  of  order,  and  ik  few  doses  pf  biearbonute  of  potash 
after  meals,  a  mild  sedative  and  a  gentle  purge,  generally  rclioTes 
the  anliojance.  Sometimes  a,  sDaiiU  dose  uf  blae  pill  cir  caloMCtl 
affords  greit  relief.  If  obstinate,  it  is  well  to  try  the  effect  of  an 
opium  or  henbane  suppository. 

349.  VlUrlonM. — After  urine,  containing  a  little  epithelium  or 
other  animal  matter,  hsa  been  allowed  to  stand  for  some  time, 
numerous  elongated  bodies,  yarjing  much  in  length  and  posseting 
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aaa.  Acetone  (C,H,.Oj).— Dr.  Petters,  at  the  suggestion  of  Br, 
Leroh,  of  Prague,  Bought  fur  ncetoiiu  in  the  urine  of  a  case  of 
diahetea,  Emd  discovered  it  both,  in  the  blood  and  ujinc  {Viirtd' 
jnhrsch.  fur  die  Pract.  HeiUmnde,  Prag,  1857,  Vuj  LV,,  p,  81). 
Tbc  peculiar  smell  uf  diabetic  urine  is  to  "be  attributed  to  tlie 
presence  of  acetone,  according  to  tiia  otseryer. 

Cystine. 

923.  Cystine  (CisHi.jN.B.O,')  i.»  found  in  n  state  of  s<ilutioii  in  the 
urine  in  soma  cases,  altUougli  it  mori!  usuaUy  occurs  as  a  deposit. 
We  ehall,  tlierel'ure,  consider  it  more  jmrticularly  under  the  bead  of 
urinary  deptisits.  Julius  Miiller  {"ArefiXv.  dtr  I'hiiriimeie")  obtained 
some  urinu  from  a  boy  6^-  years  of  age,  nhicli  contained  cystine  in 
solution.  Tie  urine  was  alkaline.  Tlic  cystine  was  prccipitattd 
in  tliS  crystalline  form  by  the  addition  of  eicesa  of  acgtic  acid. 
Thoel  meutions  the  occurrence  of  cystine  i]i  the  urine  of  many 
members  of  the  same  family  (Liebig  aTid  '\\''<M^f''s"Ah}ial(n"  185«). 
Cryatala  of  cystine  are  repreiscnted  in  Plate  X.,  Figs.  1,  2,  3,4,  of 
"lUustt'itiviii  (if  L'liw,  (Jiimttif  HepusiU,  and  Cak-uli-"  and  in 
Plate  XIT.,  Fig.  7lf  of  thi^  nork. 

Taorina  (C,H;H9,0e)  haa  licen  found  in  the  urine  of  jaimdice. 

Allmtoin  (C,'R^fl„)  lias  never  been  detected  in  human  urine, 
but  it  was  present  iu  the  urine  of  a  dog  into  whose  lungs  oil  had 
been  injected  by  Frerichs  and  Stadeler.  It  may,  perhaps,  exist  !n 
tie  uriue  of  young  eliildren  (Parkes).  It  is  always  present  in  the 
urine  of  calyea  wUile  aueking,  but  afterwards  it  ia  replaced  by 
hippuric  acid. 

Onanin,  SarkoHin,  and  Kynureoic  Aoid  (the  peculiar  acid  of 
the  urine  of  the  dog),  hiitfe  never  been  positively  detected  in  the 
urine  of  man  (Piirkes). 

HyToianthin  (Ci,fl.l!l,O0,  ot  Sarkine,  ia  found  with  Xanthine 
(5  401).  It  has  bdon  detected  by  Sehcrer  in  the  urine  in  Leucocy- 
thcuiia. 
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I  have  Tcntureii  t<i  occupy  some  time  in  fhi  coDsideratitin  uf  the 
ctaractcra  of  ccrtair  substances  the  presence  of  which  in  urine  has 
only  v-ery  rcoently  been  deni castrated.  Probably,  when  the  various 
materials  remoyed  in  this  escretion  shall  have  heen  more  thorongMy 
investigated,  and  when  vk  know  more  relating  to  the  precise  eoadj- 
tioRs  under  which  tbcy  arc  farmed  in  the  animaJ  economj,  the 
itroa.tinL'iit  uf  mauy  diseases  will  be  jlaeed  on  a  sounder  basis,  and 
we  sliall  he  able  to  rellovu  6u(!i;riiig;B  and  prevent  the  progress  of 
nuirhid  chajis&s  over  which  wa  ha,v<!  now  very  littl-e  control.  It  is 
true,  there  are  many  who  consider  all  this  minute  Bcnitiny  and 
S(!ienti fie  investigation  as  uselcas,  or  at  least  unnecessary  and  un prac- 
tical. Tloia  is  a  state  of  minil  ivliich  it  is  difficult  to  undetBtaad; 
for  it  BCt^uis  oliTiuus  Ibe  iTiore  minutely  our  inTCStigation  of  diseased 
processes  is  carried  out,  the  aioro  we  shall  knoff  about  then],  and  the 
hiitter  ahle  shall  we  hi'  to  suggest  plans  of  treatment  to  combat  the 
ahijonual  changes,  Thut  sciciitiflc  work  will  ultimately  lead  to  great 
practical  results  in  treatment  is  certain;  and  erery  one  must  feel  that 
iiny  aninunt  cf  time  devoted  to  oii^nal  rescHJ'cb  is  mt>st  naefiilly 
and  advantage ousIt  spent. 
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Urise  in  Disease.  1.  Substances  flgatinc,  on  the  Surface 
OF  THE  Urine,  or  DirtuSED  rHiiouciii  it,  eot  not  i-oruing 
A  V151ELE  DefosiT.  Tliiii  Pi'Uklf  J'i'rni-<:i!  iqwH  ik'-  Swfaef 
ofUrini' — Opah'scfiil  Urine — Opalenvnwf  jjnfiliicid  lii/  Vibri- 
nnes — Milk  in  Ifmic.  Diffeisekt  States  in  which  Fatty 
MATflJiO  OCCVK  m  UrUJTE.  Chylous  Vriiii' — Mr.  CtlhlU'i 
Caae- — Dr.  Batra  Jones'  Cti.te — Dr.  IFti/crs'  C'asr — IJr. 
Priestlifs  Case — Dr.  Cnrier's  (Jasen — Amdyses  of  the  Urinf 
— Micrcwopical  (,'haracterit  <if  /hi.'  D/posil — 0/  tliv  Treat' 
■mail  of  Cases  af  Cki/laus  Unne — Of  the  Nature  i>f  Ckijliius 
Uriae^-'Composifioji  iif  Fuliy  Mtiittr  pasHiil  in  Crises  of 
Fatty  Dpffentreilio}!  cf  the  liidiisi/ — Chalesterini:  in  Urine — 
Cholestorine  said  to  be  (fhtaiued  from  the  Urine  in  other 
Diseases — Kiestein.  Otheh  Forms  in  which  Fatty  5Iattee 
occults  IN  lIuiNE.  Urostealith — Fluid  Yellinu  Ftit — Fattij 
Maihr  in  liahhite'  Uriiu — Errotuiuji  Oimcn-atiwis  co?mect£cl 
with  the  Presence  uf  Futiij  Matter  in  Urine. 

3S4.  Ihia  Pellicls  formed  upon.  Uie  SnxBioe  of  Uiine. — 
Several  different  substaaces  are  fuund  from  tituo  to  timi;  flusiting  on 
the  surface  of  urine  ;  Imt,  for  the  iiii>st  part,  lliusc  are  merely  Luojcil 
up  by  a  thin  pdliolo,  which  is  piijliiibly  formed  by  tho  iiction.  of  tlic 
air  on  the  urine,  leaJiag  to  the  decumjiOKition  of  some  (tf  its  consti- 
tuents. This  often  eaases  the  precipitation  uf  the  jhhoaphates  mi^td 
with  orgimii:  matter  in  the  form  i.if'n  tldn  [lellicle,  Triple  phosphate 
is  also  dopositdd  in  the  pcllicli'.  in  a  erj'stallinc  form,  some  of  tfio 
crystals  liciiig  exceedingly  minnte,  but  still  cshibitiug  their  wtU 
knoTvn  cliaracters.  Asimilur  pdJicle  mnv"  always  bu  formud,  if  urinc' 
be  somewliat  concentrated  by  evaporatioiii  but  in  this  case  a  largf 
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the  form  of  small  spkeniles,  which,  arc  compOBcd  of  acicutar  crystals 
which  radiate  Iriim  a,  ctimmon  cuntre.  This  auhetajico  has  of  lit* 
been  foiinilin  mutiy  of  tho  solids  and  fluids  of  the  an  ima.1  body.  It  is 
not  vuiy  adiilile  in  water  (one  part  in  twenty-sevea),  but  more  so  in 
aJctihol.  It  crystallises  from  aqueous  sfjjutions,  fcr  the  most  part  in 
sphericiil  massoa,  whiiili  csliibit  a  radi-ated  ammgoment.  From 
a-k'ohul,  leuuiui!  is  depositeil  la  the  form  of  pearly  scales,  somewhat 
rcsDmbling  cholcatcriiin ;  but  these  are  compuseil  of  smalJ  Eplierules. 
0ry  Icu-cine  am  he  Eullimed  without  chunge.  Leucine  has  l^een 
found  itt  the  sa,liva,  iiancrmtic  juico,  and  in  the  pulmonary  tissne  of 
tb«  ox  (Clwtta,  "OJicwk-'tl  Gazette,"  1S56,  p.  fii).  Frerichs  and 
dueler  haye  detected  leucine  in  the  blood,  urine,  and  bile  of 
patients  suffering  from  typhus,  small-po^,  and  other  exfttjthemata, 
Dr.  Thudichum  fuund  leucine  in  the  urine  of  a  man  whose  IWcc 
yiolded  a  large  quantity  cf  it  {"Trealkf  n-n  (Aft  Pitlholigy  of  Ikt 
Uiiiie,"  1S58).  It  was  obtami'd  hy  concentrating  the  urine.  This 
fiuistance  is  probably  foTmed  in  the  liver.  In  certain  diseases,  it  is 
to  be  ilutected  in  very  consideniblc  quantity.  Crystals  of  leudnc 
may  often  be  soen  in  sectiune  of  livera  of  ])atiL'nts  who  havo  died  of 
jauudiise,  Frerichs  has  given  several  figures  of  leucine  crystals  in 
the  liver,  and  also  in  the  urine  {^*  Palhahifijich-Anntomineh^r  Allot 
xur  Ltherkranhhtiifn,'''  von  Dr.  F.  T,  Frerichs,  Braunschweig 
18-5S),  It  is  said  to  oeciu:  especially  in  the  "mine  of  patientfl 
Buffering  from  acute  yellow  atrtiphy  of  the  liver.  I  have  detected 
leucine  in  the  urine  in  cases  of  chronic  wasting  of  the  liver  accom- 
panied with  jaiuidiije. 

Ni>  satisfaetory  tQAls  fur  leucine  are  yet  known.  If  it  can  be 
obtained  pretty  pure  by  repeated  reerystalllsa.tioH',  the  dry  leudn? 
may  he  suhlimcJ.  The  BuhUmate,  compuseil  of  aggregations  of 
rhtimLic  plates,  eould  not  bo  mistaken  for  anything  else.  Urate  of 
Boda  and  many  other  aubstances  crystallise  in  spherical  globes,  like 
loueine.  Crystals  of  this  form,  however,  which  are  eoliible  in  alcKbol, 
and  again  crystallise  in  Bpliemles  frum  au  aqueous  Bolution,  can  hardly 
ho  anything  but  leucine.  This  substance  cannot  be  rccogniBei 
by  tho  fiirm  of  the  crystals  alone. 

81&.  On  Cbtaining  Cirstole  of  Lencbie  txata.  tb-Ci  Uiinf 
The  eitraetlTe  matters  often  interfere  with  the  ciyatalUBation  of 
leuciuo  from  uriue,  imd  tho  conc?atmtcd  extract  oftsu  rcmaioB 
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days  without  undergoing  any  change.  Frerichs  ("Klinih  der  Leher- 
krankheiten^'  Band  I.,  s.  221)  recommends  that  the  concentrated 
urine  should  he  digested  for  some  time  with  cold  ahsolute  alcohoL 
By  this  means,  the  extractive  matters  are  gradually  dissolved  out. 
The  residue  is  then  to  he  treated  with  hoiling  spirits  of  wine;  and 
leucine  crystallises  out  as  this  solution  cools.  It  may  be  purified  by 
recrystallisation.  The  extractive  matter  may  he  in  great  part 
separated  by  precipitation  with  acetate  of  lead.  If  much  leucine  is 
present  it  crystallises  if  the  urioe  he  concentrated.  Crystals  of 
leucine  are  represented  in  Plate  XIV.,  Figs.  69,  70.  The  crystals  at 
a,  were  crystallised  from  water.  The  rest  were  obtained  from  an 
alcoholic  solution. 

Tyrosine. 

320.  Tyrosine  (Ci,H|,lI08)  has  heen  detected  in  the  urine  of 
typhus  fever  hy  Frerichs  and  Stiidelcr.  Like  leucine,  it  is  probahly 
produced  in  the  liver.  It  has  heen  detected  in  this  orj^an  by  Frerichs, 
Dr.  Thudichum,  and  many  other  observers.  It  has  been  extracted 
from  several  animal  fluids.  Tyrosine  crystallises  in  long  white 
needles,  and  is  very  slightly  soluble  in  cold  water.  Crystals  of 
tyrosine  are  represented  in  Plate  XIV.,  Fig.  71,  It  is  dissolved  by 
hoiling  water,  alcohol,  ether,  the  mineral  acids,  and  alkalies.  It  may 
he  prepared  hy  hoiling  horn,  feathers,  or  hair,  with  sulphuric  acid, 
for  forty  hours.  The  dark  brown  liquid  is  to  he  made  alkaline  with 
milk  of  lime,  warmed,  and  then  filtered.  Sulphuric  acid  is  added  to 
neutralisation,  and  crystals  arc  deposited  upon  evaporating  the 
liquid.  A  very  delicate  test  for  this  substance  has  heen  proposed  by 
Hoffman.  A  solution  of  nitrate  of  protoxide  of  mercury,  nearly 
neutral,  is  to  he  added  to  the  solution  suspected  to  contain  tyrosine. 
If  this  body  be  present,  a  reddish  precipitate  is  produced,  and  the 
supernatant  fluid  is  of  a  very  dark  rose  colour.  Frerichs'  tests  for 
tyrosine  are  as  follows: — The  matter  supposed  to  he  tyrosine  is 
mixed  with  sulphuric  acid  in  a  small  capsule.  After  the  lapse  of 
half  an  hour  water  is  added.  The  solution  is  then  hoilcd,  and  excess 
of  carbonate  of  lime  added,  To  the  filtered  solution  a  few  drops  of 
a  solution  of  perchloride  of  iron  which  is  free  from  acid  is  added.  A 
dark  purple  colour  is  produced  if  tyrosine  is  present.  In  order  to 
obtain  tyrosine  from  urine  it  is  necessary  to  add  a  solution  of  acetate 
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of  lead  until  a  precipitate  is  no  longer  produced.  Sn-lphuretted 
hjdrogoii  is  pMScd  ttofnigh  -the  filtered  liquid.  The  BiilphTuet  of 
lead  being  separateil  hy  filtration,  the  dear  solution  maj  be  concen- 
trated )>y  ovapi.Tjition,  when  tyfiosine,  if  present,  will  cryatalliBe  ont 
Tyrosine  crystallises  in  long  white  needles,  nblch  are  aggregated  to 
form  brush-liko  musses.  De  la  Rue  found  tyrosine  in  tho  coclinesl 
insect.  This  is  doiibtJcsa  one  of  the  suhstances  resulting  from  the 
diiintegration  of  albiiininoas  siibstanctia  I  have  found  it  in  con- 
slJcnhle  quantity  in  urini:  which  contaJn«l  much  uric  acid,  and 
had  been  left  to  etand  in  a,  warm  place  fcr  many  weeks. 

Leucine  anil  tyrosine  were  detected  hy  Dr.  Hurley  m  the  nrine 
of  a  dog  four  liays  after  dog's  bile  had  been  injcetod  under  the 
skin.     {'''On  Jamidiec,^'  p.  9(5^ 

iKOBlTn. 

331.  Inoaite  (C„H|MO,a+lH0)  was  discoTered  hy  Scherer  in  the 
juice  of  muscle,  after  tJio  ereatino  and  creatinine  had  been  separated. 
It  is  terjued  musdc-sugar,  and  may  bo  obtained  in  the  form  of 
colourless  prismatic  crystalSj  which  are  efflorescent.  Cryatals  of 
Inoaite  are  rcpri-'.^Biited  in  Plate  XI,,  Fig.  GO.  Inosite  doea  not 
reduce  the  OKid<(  of  eopper  to  the  state  of  sulioxidef  ss  is  the  case 
with  diabetic  Sugar  and  grapc-fiUgar.  It  tastes  sweet,  and.  has  the 
game  composition  aa  the  latter  Biihstance.  Jtio.'^ite  may  he  detected 
by  evaporaticin  nearly  to  dryjiess  in  a  pktiuum  basin,  when,  if  a 
little  ammonia  and  chloride  of  calcium  be  added,  a  rose  coEour  il 
produced,  especially  if  the  mixture  he  again  concentrated  by 
GTaporitioji. 

CloStta  has  found  inosite  in  the  nrine  in  Eright's  disease,  bnt  hti 
failed  to  detect  it  in  the  lieilthy  secretion.  He  haa  discovered  it  in 
the  lungs,  livcp,  spleen,  and  kidnejs.  The  lungs  also  contain  tT(W« 
of  uric  acid,  taurine,  and  leucine,  SI,  Hohl  has  lately  recorded  a 
case  of  diiihetos  in  which  a  large  quantity  of  inosita  was  obtained 
from  the  urine  (_'■'■  OiizetU  Ihbd.  lU  Med.  el  de  Chir."  1659,  p.  221; 
*' Journal  (If  la  Phifsinhj/w"  No.  ri.,  p.  344),  In  thEs  case,  the  pi 
portion  of  sugar  gradually  diminished,  and  a-t  the  samo  time 
quantity  of  urea  excreted  became  less,  while  the  inosite  grad 
iflcrcasyd  in  amount  until  upimrda  of  tfirce  hundred  grnins  "' 
substance  were  passed  in  the  twenty-four  hours.  This  obserr 
one  of  great  interest  in  connccticn  with  the  pathology  of  diah 
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upon  an  inpoTcriahed  atate  of  blood,  ani  get  fjuite  well,  if  atten- 
tion bo  pa.id  to  tht>  general  hcnltli.  Of  all  remedies  the  tincture 
of  86 squi chloride  gf  iron  is  one  iif  tho  moat  useful,  and  wheu  there  is 
any  irritiLbility  of  tlie  mucous  membnnej  tincture  of  henbane,  opium, 
OT  hyp,  or  the  extract  of  iudiau  hemp,  will  be  fuund  useful.  The  local 
application  of  GoulaTd  wati'r  with  s(;datiTes,  and.  the  iujection  of  cold 
or  t^pid  water,  and  the  henc&cial  effects  of  the  cold  or  tepid  bip- 
bath,  in  this  comlitioii,  arc  bo  well  inown  to  practitioners,  that  it  ia 
almost  needless  to-  refer  to  thcill. 

368.  8peniiitM*6,.— Thf!  urine  should  be  esamined  for  sperma- 
tozoa, 800E  a,fter  it  has  hccn  passed,  as  thcj  maj  andergo  change.  In 
some  apeeimens  of  acid  urine,  in  which  Tibrioiies  are  not  developed, 
the  epermatozua  may  be  pioaerYed  for  days  without  destruetioiL 
They  may  ho  dis.tinguished  with  a  power  of  about  two  hundred 
diameters ;  but,  uiik'^s  the  eye  is  fa-miliar  with  them,  it  is  better  to 
empluy  one  of  from  four  hnudrGi]  to  five  hundred.  In  one  case,  1 
met  -with  spermatozoa  covorei  with  g^naks  i>f  urate  of  soda,  which 
rendered  the  forms  very  distinct. 

Sperma-tOKna  often  form,  with  the  mncaa  from  the  aeminal  tu- 
bules, whitish  flocculi,  which  are  suspended  in  the  urine.  They 
may,  however,  sink  to  the  bottom,  forming  a  deposit  invisible  to  Hie 
unaided  oje.  Spermatozoa  are  represented  in  Plate  XVI^  Rga. 
80,  SI. 

359.  Btucus  Caats  from  tia  Seminal  Tubules  are  sometamea 
found  in  tho  urine.  Some  arc  very  rougbiy  represented  in  Plate 
XIII.,  Fig.  2,  of  the  " Illuiiriilions."  Occasionally  spermatozoa  are 
packed  together  in  great  number,  bo  as  to  form,  with  the  mucus  in 
which  they  are  embedded,  casts  iif  eonsiderahle  dimensions.  A  very 
good  specimen  h  represented  in  PUfe  XTL,  Pig.  80,  icija  the  urine 
of  an  old  man  of  80. 

Seo.  Of  the  OUnical  Importance  of  Sparmatozoa  in  XTrlna.— 
Spermato&ia  arc  not  iiuccimmoniy  ftmnd  in  tho  uriiie  in  health.     It 
is  only  when  their  appearance  is  constant,  and  accompanied  wit 
other  more  iaiportant  symptoioa,  that  the  practitioner  is  justified  i 
interfering.    I  would  earnestly  draw  attention  to  tho  importance 
esercisiiig  tlig  greatest  Caution  in  these  cases  ;  for  the  mere  allwn 
to  the  presence  of  spermatozoa  may  do  moio  harm  to  a  nen 
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3333.  Acetone  CC,H(Oi).— Dr.  Pettofi,  at  the  Buggestion  of  Dr. 
Tjcroh,  of  Prague,  sought  for  acetone  in  the  urine  of  a  case  of 
diabetes,  anil  discovered  it  butt  in  the  hUixl  and  uriue  (Vierr^l- 
jnhrsok.  fiir  din  Pract.  Hinlkunde,  Prag,  1S57,  Vol  LT.,  p.  81). 
The  peculiar  smell  of  diabetic  urine  is  tu  lie  ^ttribnted  t(i  the 
presence  of  acetonej  iccording  ti>  this  ohsorvcr. 

CrsTisE, 

3S3.  CystinQ  (CijH|.,17iS,0,)  is  faunil  in  a  state  of  solution  in  the 
uritif  in  some  casus,  ftltliough  it  more  usually  occurs  asad^jposit. 
We  shall,  therefore,  conBider  it  more  particuliirlj  under  tke  head  of 
urinary  dqiosits.  Jnlius  MUIler  l^'A  rrhir.  ikr  Phurmndr')  i>l>taiH<?d 
some  urine  from  a  boj  fi^  joars  of  ago,  which  goiitiiiied  cystine  in 
solution.  Tht'  uriue  was  alka,litte.  I'lie  cystini!  wits  precipitated 
in  the  cryatall;ae  forni  by  the  addition  of  esccss  of  acetic  acid. 
Thoe!  mentions  the  occurrence  of  cystine  in  the  nrine  of  many 
meciibeis  of  the  same  family  (Liebig  and  WijLler's  ^'Anjudi^,"  i8&U). 
Crjatala  of  cystine  are  represented  in  iPlatc  X.,  Figs.  1,  2,  3,  4,  of 
^'TUititrativiis  of  Urine,  JJiinary  DeposilSy  tlnd  CaicuU-j^  acd  lu 
Plate  XIV.,  Fig.  71*  of  this  work. 

TaturliLe  (CiBl,HS.jOg)  has  beeu  found  in  the  urine  of  jaundice, 

Allantoin  (C.EsNjO,)  has  never  been  detected  in  human  urine, 
but  it  was  present  in  the  urioeof  a  dog  into  whose  lungs  oi!  had 
been  injected  by  Frerichs  and  Stadelcr,  It  may,  perhaps,  esist  in 
the  orine  of  young  children  (Park.es).  It  is  always  present  in  the 
urine  of  calycs  while  suckiog,  but  afterwards  it  la  replaced  by 
hippnric  acid. 

aoanin,  SajlcoBin,  and  S;iLureiiiG  Aold  (the  peculiar  a.cid  (if 
the  Urine  of  the  dog),  bate  Qcvcr  bccL  positively  dct-ucted  in  the 
urine  of  man  (Farkes). 

Hypoatan-ttin  tC,„H^N,Oj),  or  Sarkine,  is  found  with  Xanthine 
{§  401).  It  haB  been  detected  by  Sckerer  in  the  uriue  in  Lcucucy- 
themia. 

s 
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I  hii™  ventured  to  occupy  sonic  time  ia  the  conBiJemtion  nf  the 
characters  of  certain  substances  the  presence  of  which  in  urine  ins 
only  very  recently  been,  denionstratnid.  Probably,  when  the  Turioua 
materials  remuTyd  in  this  excretion  shall  hare  been  more  thoroughly 
itivMti^atci^,  and  whon  wc  know  more  rolatiiig  to  the  precise  cundl- 
tions  under  which  they  are  formed  in  the  animal  economy,  the 
trcatmi^nt  of  many  disuasos  will  ba  pkoed  on  a  sounder  basia,  and 
wc  shall  he  o.b!e  to  rdieye  sufferings  and  prcrout  the  progress  of 
nioibid  changes  ever  which  we  hiivd  iiov7  very  Httle  contro!.  It  ij 
true,  there  are  many  irho  consider  al!  this  minute  scrutiny  and 
B'fiiontific  ill  V  OS  ti  gat  ion  as  useleBS,  or  at  least  unnecessary  niii!  unprac- 
tical. Thia-  Ib  u.  state  of  uiind  wliii^L  ic  ia  difliciilc  to  uudi^rstand ; 
lor  it  seems  ohviims  the  more  minutely  nur  tuvestigation  of  discaiwd 
|in>cessea  ia  curried  (iutj  the  hwtc  wc  shall  know  about  them,  and  the 
hotter  able  shall  we  be  to  suggcBt  plans  of  treatment  to  combat  the 
abnaniial  changes.  That  adentiiic  work  vrL]]  ultimately  lead  to  grrat 
practical  results  iutrcatnieiit  iscflrtiin;  and  every  one  must  fed  that 
;iny  aaiount  of  time  devoted  to  original  research  is  most  aseJiil)} 
and  advantageously  spent. 
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Urise  is  Disease.     1.  Suiistances  floating  on  the  Sdbface 

OF   TKE    Urine,    or   DIFFUSEK   TintCIUGH    it,    but    not   fOKUINC! 

A  VISIBLE  Deposit.  Thin  I'dlkk  jbnmd  upon  the  Siirfacv 
of  Urliii' — Opalf/ici-nt  Urine — Ojmlescnicf  prmhicvd  by  Vihri- 
oites — Milk  in  Urine.  DirrEiiENT  States  ik  which  Fatty 
MATTiiiis  oCCcn  IN  UitiKi;.  Chjlov^  Urhti — Mr.  CubiWa 
Cane — I}r.  licnit  Joneti'  Cme — Di:  H'tUtn''  C'use — Dr. 
J'rie.'i/li/'ii  C'ltiv — Dr.  Cartef's  Cases — Aiuiii/ses  of  the  Urini' 
— 3InYo>fcoj)i/:ril  ChariicltT'i  of  tjic  Di'jjosrl — Of  t/ie  Treat- 
ment of  GiJies  of  Chylaus  Urine-^Of  the  Nature  if  Chijhus 
Urine — Compo>iitinn  (if  Fnltij  Mailer  jMSSfd  in  Cases  of 
Fn(tif  Dc-^Pii);rcil:-oii  of  the  liiiiliSif — Chohsterme  lit  Urine — 
Chohfiirinc  faul  to  be  obtained  from  the  Urine  rit  other 
Disennes — Kitatfin.  Othek  Forsis  in  wnrcn  Fatty  ^Matter 
OCCi'ES  IN  Up.ike.  Uroxfeidith — Fluid  Ydlmo  Fill — Fatty 
Mailer  hi  SahhiCii'  Urine — Ei  runrinm  Ohsm-utii/ns  connected 
with  the  Pren-'iu'e  of  Fatty  Matter  in  Urine. 

SS4.  Tliin  Palllele  formed,  upon  tte  Surface  of  Urine.— 
Several  diflerent  sulistuticos  are  fuiiiiJ  from  timo  tg  time  Heating  on 
clie  surface  of  urijic  ;  but,  for  the  most  jiart,  tlii'se  are  Dierclv  buojttl 
up  by  a  tliiu  pelliule,  ■whifh  is  jjrulxililj  fvriti(-d  bj  the  action  of  tlic 
air  on  tlie  urine,  leading  to  the  decompositiuD  of  some  of  its  cousti- 
tnunta.  This  oftcH  Causes  tlic-  pre^^ipitatiim  of  the  phospliatus  mixcil 
with  orgauic matter  iu  the  form  of  a  thin  pellide.  Triple  phos-phatc 
ifi  alsti  depaaited  in  the  pellidii,  in  u  crystalline  form,  some  of  tbt 
cmtals  lieing  escecdingly  miMUtc,  but  still  exhibiting  their  ivi']| 
kiigwn  cliaracttra.  A  similar  pitllicle  may  always  be  formed,  if  urinr 
be  BomtwLat  coEiCciitriiteil  by  BriLpoiytiua;  but  in  this  case  a  largi- 
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361.  mBdico-LeyaJ  invMtleation.— We  are  sometimeB  called 
■Qpoa  to  csaiiiitic  st'Liins  upjn  linen,  or  the  Vaginal  muCllS,  111  cases 
■of  sasjiecteil  rape.  Hiich  an  investigiition  must  Tic  undertaken  -with 
the  ^[FCfttest  cute,  iitnl  a  positive  0{)ioiOTl  must  aot  be  espresMd  if 
the  observer  iiiTc  the  slightesb  doubt  as  to  the  nature  of  tlie  bodies 
ia  queatioti ;  neiHior  shtsiild  &  positive  conclusion  lie  dra,wn  from  the 
presence  of  only  <i)tt  structure  like  a  apermatozoon,  nor  from  sappattd 
fragments  of  tlic-ir  bodies.  Fraginoiits  of  cotton  or  linen  sometimes 
a,s3uuie  furms  very  like  lliosy  of  sinTiimtozoa.  The  mucus  whicb  hiiG 
baen  dried  on  the  linpii,  even  after  it  has  been  kept  for  gome  time, 
in  wiich  tbcj  iire  anspeetcd  to  be  prefieut,  uiaj  be  rcmoistened  with 
distilled  water,  witbout  tbe  spermatozoa  being  destrojed.  For  caaes 
in  wbich  spermatozoii  were  detected,  nae  ^'■Arehk^^s  of  Mniidne," 
Vol.  I.,  pp.  48,  139 ;  "  riiuslyatims,"  tlate  XXI.,  Fig.  2. 

363.  Vegetable  Bodies  resem-bUne'  Spermatozoa. — The  onlj 
Structure  occurring  ia  urine,  ur  of  lenul  origin,  at  all  liable  to  1« 
mistaken  for  spermaioxoa,  as  far  as  I  am  awu^  is  a  form  of 
vpg'etable  growth  which  I  have  only  ouce  met  with,  in  a,  specimen 
of  urine  kindly  sent  to  nio  by  my  friend  Jlr.  Masters,  of  Peckham 

nor  <]ec«nE  to  nliuilc  to  all  tbut  MSi  been  said  upon  ItiE  autdeeU  ur  to  recount  the  crad 
4Tiil  often  uBi^lfts?  nnil  uuneM^Eiirj'  niGiina  Um,[  havo  bten  p-roposcd  and  adupled  for  th* 
lr£4tiiienl  <>f  iM^seaarteminiU  fluid. 

1!  rnnnnt  lipiiMi  wiilplj  known  ttiaUhc  iniiiortanco  atLoetioil  ID  tills  BO-callPd  dlteiiHi 
ifl  nol  jus[11l4.il  by  iibrmn^al-iu-ii — I'Eirlc:  lli-o&P  whaprFIFiid  lohave  miulp  a  ape^^jn]  a-lut^^uT 
tlic  dLsrisc,  and  to  hiivr  diacntcreiliiicnin  o-fcure  unknown  to  [lie  yrornsiian .  are  mem 
prpteiiJtrti— aiidcliHt  BsiT^pra-zlildontrin  well  BrquaiDtcd-nitb  the  candition,  Biid  Aillj 
convtrninil;  ultli  ttio  trentinput  tlirit  slioiiin  hi:  Htoptud. 

rtis  usidcastd  wfurla  tliB  injuriea  intliL'terl  lij-  ciiarliitaii?  phyJilcally.  noorally,  uiJ 
camnierciallj'i  riecnaK  it  ii|i]iEikrE  tlmt  tl]e  litw  nC  |>ie^ciit  u.lT'oi'da  no  remedy.  It  ii  a 
dLscrfli^i!  tTiBt  dkh^iihliiig  liHnil-tiills,  liejLdi'Q  "  S;ienimtDri'b{3^."  Bhi^nlil  be  tbniflC  into 
the  liHuds  "f  poasfrn  by,  in  nil  part?  of  llio  town;  mill  tlnil  iiiMt  iniaiciiTil  csliibltlima. 
uiid«rtliB  lille  ut  "  Miiieums,"  iJiiiuld  be  pemilited  to  flonrliJi  In  a  cily  like  ILLi;  ind 
it  Ia  n-Bhnmc  tbnt  {t  ahavid  bn  pGwibBo  lit  law  for  an  liiipfl*tor  to  muSul  a  pnor,  fooliah, 
iBljcnrliig  limn  i>r  jEo  biilI  f  10  for  u,  dozen  Lutlleiof  sompthln^cloielj-  nUied  lomucilisE 
in  fomiKisition,  for  thft  relierof  an  imifc'lnJiry  Bllnitnt,  Yftt  eo  it  la,  Snd  iv4Shout  doubt 
will  <:«nl:mLiM,  Clinrl«[aDti,  in  aUilepn.rtment^,  well  know  tlut  Dlislfnucy,  i[|iliil6iii^e,uid 
wilful  IjraorBncH,  fonii  h  part  of  tbe  clinramer  of  all  ilupm,  mid  thut  In  nil  classes  o( 
civlliv.cjl  sociciy  there  aro  idwjiys  pcrauna  nilli  tlii^w  menlAl  cb^nptvrlKi.tcB  in  suffldeat 
itninlitrto  afford  tliem  ulavouraLlcreccrtion,  locnnrt  and  iifttrunlze  iliem,  ind  to  laid 
them  with  ilnttnry  mud  Ilfjeral  UTid  iiiftt*rial  su-jiport.  (Quarks  -well  know  thnrt  whep 
their  true  clijiract^rla  found  onL,  IIio^b  deceived  Iry  tliein  will  r^l  ho  mucli  a.ituunpdot 
themsclvfB  that  tboy  tiiive  mot  bins  tofeirtrflm  Pipufiurei  snd  tliij  ntnic«t  incon-tenieacB 
tlml-taii  eus'ie  lo  llicm  ■willoiilj  n«:i;aaitata  a  change  ia  Itie  seal  of  ai*rnCinns. 

It  i*  oiivlous  thnl  the  puhlic  iiroaecutlon  of  a.  moet  esilorti-OQate  roijue  InrolFCa  the 
public  can fcael on  of  iinutK^mblc  folly  gn  the  part  iif  tbfi  dGpe;  bad  oltliuugh  ntilhiiigii 
more  common  thnn  for  people  tn  bo  ImpnSHil  upon,  it  is  rare  Indcoj  for  an  Individml 
to  confi«s  that  Jio  lilfns*l£  Wds  une  of  the  foulisli  iicrsoiia  wko  EoidJ.  not  «««  tbrooih  * 
Tery  tranapari'Dt  trick. 

Till!  fllH'ii'Jinn  of  tlial  wliich  is  tniarBn  olono  enftblo  penile  la  iletfct  wliat  1«  talw, 
tod  to  prateit  tliEiunelTea  su-ccasstully  from  tha  imposition  of  praleuders — melici], 
mcial,  BUS  Euicntiflc. 
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Rye,  Mr,  C.  Roberta,  of  St.  George's  Tlospital,  hna  talccn  very  carefi 
notes  of  tlie  case.  Some  of  tlie  bodies  in  iiiiostifiti  very  closely  n 
Eembled  epermatozoa;  but  their  true  nature  was  ascertained  I 
noticing  the  cbarjcter  of  many  otlier  sfiGciiiieus  of  the  vi'gi>tab 
growth  (Plate  XVI,,  Fij;,  t?i),  Ao  accouut  of  this  case  is  giTon  i 
ths  -'Archives  of  Medicine,"  Vol.  I.,  p.  251. 


Casts  op  rna  Ukimfeuocs  Tubes.' 

383.  Casts  of  the  Renal  Tnbea  arc  Hcldom  fi.iiind  iinmisc 
with  otlier  deppsits.  Frequently  they  iiro  aLv^ompiinic-d  with  luuc 
epithelium,  and  in  many  cases  blood-globules  arc  presitnt  in  cunsii 
enibli!  number.  Oceasionally,  biiwever,  we  meet  with  a  transparei 
and  scarcely  yisible  deposit,  consibting  eutirdy  of  caats.  Tl 
connexiun  between  diflerent  renal  diseases  and  the  [jreaoncf!  of  ens 
in  the  urine  bos  l>ct;a  denwnstriitcd  most  conclusively  by  Ur.  Jobneui 
many  who  h live  nut  patiently  studied  the  matter,  have  confident 
assertflU  that  the  i^hwracters  t>f  casts  ore  not  of  tbat  importance  i 
diagnoBis  which  other  observers  liiivo  maintained.  Some,  also,  cti 
go  £0  far  as  to  say  that  the  Aiitr.'rent  aiorbid  states  of  tlio  Jtidue 
familiar  to  CTeryonc,  arc  but  difttrcnt  !i;tagcs  of  one  and  the  sin 
disease.  It  ia  :oucli  tr)  be  regretttil  thiit  observation  should  I 
retorded  by  hasty  and  confident  asacrtiona  of  this  kind.  All  that 
to  be  swid  issimply  that  a  few  months  careful  study  ia  the  wards  of 
hospital  and  in  the  dfad^liousc,  will  serve  to  convince  any  unpr 
jiidieed  observer  that  the  nature  of  rena.1  disease  mav  be  diagriose-d  ; 
many  cases,  by  tlic  niicTOscciHical  characters  of  the  urinary  deposi 
and  that  there  are  several  oaaentially  distinct  forms  of  renal  diseas 
1  can,  from  my  uivn  ubserrntions,  ti;stify  stro]igly  to  the  tmth 
the  general  eondnsioiis  arrived  at  by  my  cullea{racj  Dr.  Jolmso 
upon  thesi;  qiie.^tioiis. 

Of  casts  there  are  several  difi'crent  ftimis,  which  are  to  bod 
eitent  charLictcristic  of  the  morbid  changes  taking  place  in  i] 
structure  of  the  kiduey.  As  has  been  shown,  the  c;ist  varies  : 
diameter  with  thjit  v(  the  canal  of  the  uriniferons  tube;  b' 
probably,  after  its  formation,  it  contracts  slightly,  and  in  co: 
sequence  it  residilv  psisgcs  from  the  tube,  and  escapes  into  the  utld 
If  the  cpitbclial  layer  on  the  basement  membrane  of  the  tube  be 
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its  ordioary  thiekness,  we  shall  tavo  a  cast  of  mediam  size.  If  the 
cclla  be  enlarged,  and  adbyre  firmly  to  the  bascmeat  menibraac, 
tbo  oast  will  bo  fine  nnd  narrow;  while,  on  the  other  hand,  if  the 
tubea  be  entirely  stripped  of  epitLulium,  tlo  basement  membrane 
alono  roniainiiig,  the  diameter  of  tie  cast  will  be  cMnrnder- 
able.  In  describing  the  different  ffarietios  of  casts  it  will  ba 
crniTcni-orit  to  divide  them  into  three  c]a,saea,  according  to  tbeir 
diameter. 

Kumcrotis  fignrea  nf  the  TEirioua  forms  of  casta  are  given  in  the 
" IllustrcitiDit.^  nf  the  Urine,  Urimin/ DirpDsits,  and  Calculi"  Platca 
XLV.,  XV.,  XVI.,  XVII.»  and  XVrTf.  Tlicso  figurea  have  been 
traced,  from  the  objeets  uudtir  esinii nation,  upon  the  atone  from 
which  tie  iilatcs  have  been  jmntcd.  In  Platea  XVII.,  XVIII^j  of 
the  present  work,  and  in  Plato  X.,  Figs.  50,  61,  52,  some  variety  of 
casts  arc  represented. 

Casts  may  !«  divided  into  different  classes  according  to  their 
diameter.  The  first  clkES  of  casta,  which  ia  by  far  the  largest,  will 
inchide  casts  of  medium  size ;  the  second,  those  of  considerable 
diameter;  and  tho  third  will  comprehend  tho  smallest  casts  that  are 
met  with. 

A.  Casta  «f  mediam  Diameter,  about  the  l-700th  of  an  IndL. 

1.  EpiilK'lial  tasta. 

2.  Pale  and  slightly  gmnnlar  casts,  with  or  withont  &  little 

epithelium,  or  epithelial  tUbris. 
3-  Granular  casts,  coTisistiug  entirely  of  disintegrated  epi- 

tlielium. 
4.  Casts  containing  pus  or  blood. 
£.  Caets  containing  oil. 

E.  Casta  tlie  Diameter  of  vrUoli  ia  abaut  tLa  l-BOOtb  of  on 

iacli. 

1.  Large  transpiircnt  "  wasy  casts." 

2.  Larfje  and  darkly  granalar  custs. 

O.  Casts  the  Diameter  of  whleh  ie  abont  the  1-lOOOtli  of  on 

l:ii.cli. 

Small  waxy  easts. 
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A. — CASTa  OF  MsniTTH   DlAKBIBB. 

364.  Eplttelial  CTa-Bte  are  met  with  ia  great  number  in  all  cases 
ot  acute  nephritis;  and  tieir  picaeQce  is  ganemlly  acfioiupatiied.  with 
a.  considefa-ble  deposit  uf  uric  iWiJ,  and  also  with.  much,  free 
epithelium  aad  epithelial  dibrif.  These  casts  often  ci)nt;iin  many 
perfect  cells  of  rend  (!pitbe]iujn,  and  not  untVequontly  llood-globules 
are  en t singled  in  them.  ("IllunlrdlLoitu"  Plate  XIV.,  Fig.  I;  Plate 
XT.,  Fig.  Ifi.;  Si-e  also  I'latc  XVIII.,  Fig.  SO,  of  this  work.) 

Besides  these  casts,  however,  some  of  the  larger  cists,  com- 
prelended  in  the  second  ehisa,  mity  often  ba  oliserved;  and  theee 
hiive,  as  Dr.  Jflhiison  stateSj  "a  was-lifcc  apiicarancc";  or  they  may 
bo  dark  and  gmniilar,  or  part  of  the  east  maj  be  so  highly  gninnlor 
fls  to  be  quite  ppaijuc,  while  in  iinotlior  portion  it  niaj  be  perfei^tiy 
clear  and  transparent.  Tlio  vary  ivido  casts  and  fragments  found  in 
those  gases  of  a.oiite  nepliritis,  in  ■which  the  kidney  wag  iji  a  souad 
state  before  the  attack,  are  probably,  wholly  or  in  part,  formed  ia  the 
wide  portion  of  the  iiriniferous  tubus  near  the  papilla.  Sometimes 
also  a  few  of  the  small  ''  wa.sy  casts  "  may  be  observed,  and  rarely  a 
few  of  the  cells  may  be  found  to  oofltain  wcU-defiaed  nil -globules. 

36©.  Casta  contaiiiinB  Dumb-Bella. — In  the  tlrine  of  a  putient 
snfioriag  from  cjioltra,  ufttr  eightBtU  hours  euppres^iou  of  urine,  I 
found  a  trace  of  albumen,  with  some  very  transparent  casts 
entangling  domb-hell  crystals  of  o^alatfl  of  lime.  {"Ilhistratioin" 
Plate  XII,,  Fig.  1.)  OctolieJraJ  crystals  of  oxalate  were  a.\st>  present 
in  the  urine ;  hut  none  were  to  iio  seea  in  the  esists.  The  presence 
of  dnraVbcUg  in.  caats  proves  clearly  that  these  peculiar  crystals 
are  formei!  in  the  nriniferoiis  tube. 

Crystals  of  triple  phosphate  and  ootohedra  of  oxalate  of  lime  aic 
sometimes  met  witli  in  casts.  Not  unfretpieatly  perfectly  dark  caste 
are  obaerved.  The  opaque  appearance  is  due  to  the  presence  of 
urate  of  soda,  which  is  proved  by  the  fact  of  the  casts  becoming 
perfectly  clear  and  transpareiit  UpOU  applying  tv  gentle  beat  to  the 
slide  upon  which  the  Bpccimen  ia  placed.  (Pla.te  XVIII.,  Fig.  87.) 
TheBC  casta  appear  white  by  refleeted  light. 

366.  CastH  in  Otro-nic  NepLritle,  a  cnnsiilcrahlc  nuinhrT  of 
"  gramilar  epithelial  casta,"  of  medium  diameter,  will  he  present  ia 
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the  early  stage  of  the  disease.  In  the  sedoad  stage,  the  granular 
casta  li^icome  more  abunduiit.,  and  ftften  fDrm  a  white  deposit  at  the 
bottom  of  the  vessel. 

Dr.  Jolmson  says  that,  in  the  third  stage,  there  maj  be  an 
aiiundnnt  deposit  comiinsed  of  granular  easts  and  (!i  a  integrated 
epithelium;  or  scumidly,  tlic" granular  casts  may  he  mised  with  large 
waxy  casta,  with  a  sliiirii  mid  wu  11  ■defined  outline;  or  tliirdly,  the 
waxy  casta  may  l>c  in  small  iiumher,  and  mised  with  a  few  granular 
oasts  and  disintegrated  epithelium.  Ua*ts  from  a  case  of  chronic 
nephritis  are  rcpresontwl  iii  Plato  XYIII,,  Fig.  88;  tee  also  "lUut- 
tratioiis,'"  Plate  XV.,  I'ig.  2;  and  flats  XVII. 

367.  Casta  coiita^in?  Oil.— In  that  condition  of  the  kidne; 
termed  "ratty  ilL'^eiitTatiun,"  the!  pale  highly  alhuminous  urine 
which  is  often  passed  in  considerihle  i^iiautity,  frequently  coataiaa 
a  imnibt'r  of  casta  whidi  appear  t«  he  made  np  of  oil-glohules,  or 
composed  of  mlh  containing  oil  (r^atc  XVIII,,  Fig.  90).  In  iidultft 
reeoTering  from  acute  nephritis,  it  is  not  iiuconunoa  to  find  a  few 
oil-particles  in  the  ■casts,  and  cells  crammed  with  small  oil-globules 
floating  in  the  surrounding  fluid;  but  at  the  same  time,  if  there  lj«a 
greater  numlipr  of  griiiular  or  i;pit.he!tal  ea.sts,  the  presen.eo  of  the  oil 
need  not  escitc  any  apjirehension  fur  the  patient's  eafetj.  If,  how- 
ever, on  the  other  hand,  the  iiil-oaRts  increase  while  the  other  casta 
diminish  in  iiiimlier,  ve  shall  probably  lind  th^t  the  case  will  bec«m& 
one  of  confirmed  fatty  degeneration,  and  that  the  acute  attaiclt 
affected  a  kidney,  not  previouBlj  in  a  perfectly  eound  state.  The 
composition  of  the  oil  in  these  ca.scs  has  heen  alluded  to  in  \  337. 
(«rt-  ^'in^HnHmis,"  Piute  XVIIL,  Figs.  1  and  2.) 

38S.  Fat-CellB.     Besides  the  occurrence  of  fatty  matter  in  casts, 
and  in  cells  entangled  in  casts,,  it  is  very  commonly  met  with  ia 
cells,  in  the  nrinc  ;  and  occasiunally  these  cells  arc  preacnt  without 
any  casts.     They  consist  usually  of  epithelial  cells  of  the  kidimy, 
enlarged  and  gorged  with  oil.     Sometimes  they  contain  a  few  oil- 
glohulos,  which  are  well  defined,  a.nd  a.re  seen  to  he  distinct  from 
ea[;h  other;  wldlc,  in  other  instances,  the  globules  are  Tcry  minul 
and  so  crowded  togetlier  that  the  ceil  appears  perfectly  opaque  u 
dark,  resembling  the  ao-called  'ijiflamraatory  globules.'     Althongl 
use  the  term  cell,  it  is  not  possible  in  mojiy  cajws  to  demoaBtrate 
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tt*  existtncg  of  a  "■■U-wufl.  Oorasionally,  "ofills"  coEid  iiiiig  oil- 
globiiSea  ina.j  be  derived  from  some  other  part  of  the  mucous  surface 
of  the  urinary  passages.  I  have  seen  cpitbelial  cells,  auil  culli;ctiona 
of  oil-globules  wliith  bare  becE  removed  from  ihe  mi'iuhrancous 
portion  of  the  urethni.  It  is  tberofiire  imp-rirtatit  tii  hLM.r  in  mind 
that  cella  containing  nil-glnhules  arc  occiisluuullj  met  nUii  in  caws 
where  tlie  kidEcys  are  not  diseased. 

389.  Casts  oontaining  Blood-aiobules  arc  not  uiifroq^nently 
met  with  in  the  deposit  af  the  urine  in  acute  nephritis.  (Plate 
XVIII.,  Fig.  83.)  They  are  iisuallj  of  medium  size,  and  often 
confaiti  a.  certain  quantity  of  epithelium.  ["  Itluxtj'rUion.-:,'"  Plate 
XV.,  Fig.  Ih.) 

riio  filood  iu  many  of  these  cases  is  undoubtedly  poured  out  hy 
the  Fessels  of  ttie  Maliiighiau  Uidy.  It  i«  cstr^ionlinarj  bow  detei- 
mined  some  observers  are  in  as.'jerliiig  tlint  this  Iiremorrliago  from  the 
llalpighiun  body  into  tbe  upper  ]mrt  of  tlic  urinifentus  tube  docs 
not  oceiir,  and  that  "  casts  "  aro  not  formed  in  this  part  uf  tLe  tube. 
1  have  H'vii  tlie  bkKiJ  in  tlie  cwEiToIutcti  part  of  tlio  tube,  near  and 
in  tkB  Malpighian  budy,  and  also  in  tbe  loner  straight  poitiim,  on 
sevcra.]  occasions,  find  I  have  vci-y  often  iuji-'utoJ  yidouriag-  matttrii 
through  tbe  capillaries  of  tbe  Malpighian  body  into  tbe  tube.  In 
the  ncwtf  ("  Tlic  Mici-nsciijic  in  iln  Apfilicili'iii  tn  J'riuticiil  Mirli- 
ciiie,"  p,  22,1,)  the  armngcraent  maj  be  dciuon^tratcd  beyond  the 
sliglUcst  question.  But  Henle  {'-Xur  Amitfrnw  ilei-  Nici-i:,"  Gat- 
tingen,  1862)  has  lately  put  forward  a  view  upon  t!ie  structure  of 
tEie  kiduey,  whieli,  if  true,  eomplett'ly  upsetw  dl  thu:  has  been  madu 
ont  of  late  yea.rs,  ivith  regard  to  the  minute  anatomy  of  this  org;iu, 
and  necessitates  new  pbysiologieal  viiMv.s ;  liut  it  uwms  to  mc, 
howevfir,  that  Ilonle  has  uot  &atbfiicturily  proved  the  facts  whicb  he 
has  advanced.  It  may  be  most  positively  douionstratod  id  majiy 
BDimals,  that  Dnwmun's  original  do^iCription  of  the  course  aud 
relation  of  tbe  uiiuiferous  tube  aud  Malpighiau  body  are  perfectly 
accnr.ite.  I  urn  satisfied  that,  as  yet,  no  atm  bus  succeeded  in 
shaking  in  the  least  liovrman's  original  .  conclusions.  lienle's 
drawings  eoetii  somewhat  rciugbly  eiecnted,  und  in  this  particulsj, 
Bt  least,  behind  tlie  work  of  the  jtrescut  day  in  Genuauy. 

370,   Ca«ts  containing  Pvw  are   apt   cotomon,   althoiigh   Itjpie 
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ctlU  agrcoing  in  character  with  the  pi!s-gl*>bule,  in  the  depalopment 
of  twd  or  tlixec  little  circular  bodies,  in  the  eentre,  wlien  acted  on  bj 
Qcetic  ucid,  are  not  unfrequt^ntly  observed.  These  cells  axe  no  doubt 
iiiuilifi.[iil  cells  of  the  uriuifiTcma  tube.  Cbscs  iu  which  the  urine 
fixliibits  these  charaetors  art!  gencniQy  acute,  and  terminate  fatal^ 
ia  a  ahort  time.  A  beautiful  specimen  of  the  uriuary  depusit  in  one 
€f  these  lapidlj  futal  tases  is  represented  iu  Plate  XTI.  of  the 
*'  Illmtralfoite"  uv  also  p.  68.  At  the  eame  time,  I  should  state 
that  1  liavc  &{;un  two  oi  three  inBtancee  occurring  in  ehildreii  where 
tLtsu  casta  and  gtlla  were  most  abundant,  whicL  haTe  compktelj 
recovered. 

B. — Casts  ot  corfsiDEEAiiiE  Diambtee. 

371,  Large  Waxy  Casta,  of  about  the  one-five-hundredth  of  an 
inch  ill  diiiaieter,  arc  obvinqsly  derived  from  tubes  wMck  have  been 
cntirel J  stripped  of  epithelium;  for  under  no  other  circumstaneefl 
covild  easts  of  this  di&iiietcr  be  formed.  They  are  often  met  with  in 
BDiall  quantity  in  the  urine  of  acute  desquamative  nephritis;  but 
when  present  iu  considerable  Bumbcra,  a  condition  of  kidaey  ta 
which  Dr.  Johnaou  haa  given  the  name  of  "  wasy  degeneration," 
from  the  peculiar  glistcnitig  apjieiiTanee  of  tin?  Eubstance  with  which 
the  tubes  are  filled,  ia  present.  Large  wasy  casta  are  represented  in 
the  ^'JUiinirutions,"  Tlate  XTI,  a.  and  b;  see  also  Plato  XVJL, 
Pig.  86. 

In  some  casKS,  however,  it  is  certain  that  these  caets  of  large 
diameter  ai'e  formed  in.  the  lower  part  of  the  stniigbt  portioaa  of  the 
miniferous  tubes  wliere  these  are  very  wide.  Often  it  ia  evident 
that  thii  la^terifd  of  which  the  cast  is  composed  is  deposited  in 
succeisive  layers,  and  a  small  cast,  formed  high  up  in  ttc  convoluted 
portioti,  is  Eoiuetiiiios  at'Oii  in  the  centre  of  a  large  one  formed  below. 
In  Plate  X.,  Figs.  CO  and  01,  casts  of  this  kind  are  represented. 
Although  in  Bome  cases  the  convoluted  partioii  of  the  urinifeions 
tuba  is  wide  enough  to  admit  of  the  formation  of  ono  of  these  large 
waxy  casta,  1  tave  noTcr  seen  an  iaiEtanoD  where  the  tubes  betw 
the  cortical  and  medullary  portion  of  the  kidney  were  large  eno 
to  permit  them  to  pass  through.  There  is,  however,  no  reason  i 
this  part  of  the  tube  should  not  in.  some  caSes  of  disesse,  Lave  b 
dilated  sufEcienty  to  allow  casts  of  considerable  width  to  pass. 
"  Archivei  of  Mtdmne,"  Vol  I.,  p.  303.) 
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C. — Casts  op  bwail  Diameter, 

S79p  SBitdJ  Wasy  Casta,  oa  tlii;  ijthcr  biiaiJ,  are  Jeriyeil  from 
tubes  ID  wlucli  the  qiithclial  lining  is  cnliro,  and  in  which  there 
appears  no  tctlilenfty  for  desq^iiamation  to  take  plice — a  eoitiiitioa  to 
which  the  name  oi  "riuii-ifesq}iaimUii-i-  mj'hrici^"  has  been  applied. 
The  uriue  iy  either  I'ound  to  contain  no  deposit  TrlatCTc-r,  iiltlioiigh 
albuminous,  nr  only  some  ef  tke  aiiiall  wasy  ciists,  nut  more  tlian 
one-tliouiiandth  of  an  inch  in  diameter,  can  be  found.  In  Bome  of 
thesu  cases,  symptoms  of  IjlLiCMl-pnisoiiiBg  come  oiij  ami  a  ripidly 
fatal  result  occiura.  The  casts  have  a  porf'octlj  smm>t!h  and  gliiitening 
surface,  and  preseat  ia  the  microscope  tin;  same  geiieml  lyipeajance 
as  a  piece  of  the  elastic  lamina,  of  the  eoruea.  {^'Illri>!triiii'ins," 
Plate  XIV,,  Fi^i  fi.)  It  is  prolmUc  thatsi>rac  of  tiicse  very  fiuo  casts 
come  from  contracted  tubes,  nnd  perhaps  irom  tubes  which  haT€  not 
attained  their  full  deTclvpiDeut. 

The  cLaraettraof  "tiaiifipareiit  mucus  casts"haTO  been  already 
referred  to,  and  tlie  cheniical  compuaitiun  of  ca^ts  la  discnssed  in 
§  105,  p.  60. 

873.  Of  OaatB  in  a  Clinical  Point  of  Tisw. — It  is  not  too 
much  to  fiaj,  tliat  the  treatment  of  renal  disease  has  advanced  within 
the  liLst  few  jears  more  than  that  of  sinj  other  class  of  diseaeei 
Fri^qucntlj  wc  an;  able  to  say  most  decidedly  wliat  course  should  he 
followed  in  a  given  case;  and  we  can  indicate  exactly  tlie  coaditiona 
wliich  will  retard  the  progress  of  the  malady,  and  warn  the  patient 
of  those  which  would  certainly  hasten  the  extension  of  discisc.  I 
do  not  ttiiuk  J  haw  at  all  exaggerated  the  iiUproTPiuent  wliich  hsis 
taken  place  in  this  department  of  medicine;  and  when  we  reficct 
that  we  possess  more  positive  knowledge  of  the  anatomy  n.TLd  pliysiu- 
logj  of  the  kidney,  and  that  its  morbid  changes  hare  been  more 
gucccssfully  invesiigated  than  those  of  other  important  organs,  we 
can  scarcely  help  attributing  the  improved  treatment  to  our 
increased  knowledge,  and  we  have  every  cncouragoniont  to  hope 
that  ere  long  a  similar  result  will  be  seen  as  distinctly  in  other 
branches  of  medicine.  I  am  quite  sure  t!ia,t  loany  patients  with 
chronic  renal  disease  are  now  kept  alivcj  an!  even  enjoy  life,  for 
many  years  longer  than  was  possible  at  a  time  when  the  esict 
nature  of  their  malady  wua  not  understood,  nud  whco  the  treatment 
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coBsidcrod  rigtl  was  nl  a  kind  whicli  no  one,  knowing  anything  sf 
the  pliTsi:il%'y  of  tbe  kiilnej,  would  now  thiuk  of  adopting. 

At  iha  same  time  we  must  not  express  ourselves  con  trie  ntly,  if 
onlj  une  or  two  casts  of  ^  particular  kind  are  found.  Thus  vie  nuf 
meet  with,  in  tlic  d(.'posit  ol  tliu  arino  from  acute  coses,  which  com- 
[ik'telj  and  perliaps  ra-pidly  rucover,  one  oi  two  cells  containing  oil, 
and  one  or  two  casts  cnntaining  a  few  oil-globules;  but  ttc  must  not, 
from  the  presoBt'c  ijf  th^su,  hft  ltd  into  the  error  of  concluding  tiat  tbe 
case  will  necessarily  become  one  of  fatl^  degeneration  of  the  kidney. 
If,  howeycr,  th&re  werc  iiumt-rous  cells  and  cists  containiag  oil,  such 
an  Inference  would  undoubtedly  be  correct.  We  must  not  expect  to 
tied  in  one  case  ojntJwUul  cinls  alone,  in  another  ■ffttnular  aasU 
alone,  in  a  third  /"it.;/  casts  alone,  in  a  fourth  none  hut  hrge  utixy 
c/uU;  and  so  on ;  but  we  nmst  be  prtpiired  to  meet  with  BfiTenJ 
Tirieties  in  one  case,  and  must,  ground  our  opinion  in  great  measure 
upon  the  rdali™  number  of  any  pa.rticular  liind  of  cast,  and  npon 
the  circumatEince  of  other  deposits  being  associated,  with  the  casta 
For  instance,  the  presence  of  uric  iieid  crystals  anil  hloud-corpOMlea 
would  n:ndcr  it  verj  prol)al)le  that  the  ease  waa  acute,  iind  of  ehort 
duration.  TLe  absence  -of  these  deposits,  and  the  presence  of  a 
nucihcT  iif  ^raniilitr  'ir  (>e>'fectly  transparent  casts,  which  can  onlj 
be  seen  when  the  greater  part  of  the  light  is  cut  off  from  the  field  of 
the  microscope — or  the  existence  of  a  tiumber  of  /iU-e-nnts — i^nder  it 
certain  that  the  case  is  chronic.  The  former  would  indicate  that  tike 
kidney  was  hoeoraing  small  and  contracted,  while  the  latter  vaijetj 
of  casta  occura  ivben  it  is  often  uf  lai^c  size  and  fatty.  Such 
examples  might  he  multiplied.  When  we  consider  how  very 
numeioua  the  secreting  tubes  of  the  kidney  are,  we  cannot  feel 
suqirisenl  that  a  dilfepcnt  condition  should  eiist  in  certain  aisoa^  in 
different  tubes,  at  the  same  time  -,  and,  from  careful  jmst-morlom 
examhiatious,  we  know  that  very  different  moihid  appearances  ore 
often  seen  iu  diflViciit  pirts  of  the  cortical  portion  of  one  kidney. 
It  ia  not  difficult,  therefore,  to  account  for  the  fact  of  the  presonoe  of 
casts  differing  much  in  their  diameter  and  chaift^teiS  ia  the  ssto- 
specimen  of  urine. 

The  treatnieut  of  cases  of  renal  disease  in  which  casta  are  prase 
in  the  urine,  has  been  already  referred  to  in  §  257. 
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CHAPTER    XV. 


Urine  in  Disease.  III.  Of  Dense  and  Opaque  Deposits. — 
Pes — Urates — Phosphates. — Of  Urates — Urinary  Deposits 
associated  with  Urates — Urates  in  Urine,  vnthout  forming  a 
Deposit:  Albumen  present — Analyses  of  Deposits  of  Urates 
— Of  the  Clinical  Importance  of  Urates — Of  the  Treatment 
of  Cases  tn  which  considerable  Quantities  of  Urates  are 
deposited  from  the  Urine. — Pus — Characters  of  the  Urine — 
Tests  for  Ptis — Microscopical  Characters  of  Pus — Of  the 
Presence  of  Pus  in  Urine,  in  a  Clinical  Point  of  View — 
Of  the  Treatment  of  Cases  in  which  Pus  is  found  in  the 
Urine. — Eaethy  Phosphates — Triple  or  Ammoniaco-May- 
nesian  Phosphate — Tests  for  the  Earthy  Phosphates — De- 
posits associated  with  Triple  Phosphate — Phosphate  of  Lime 
— Phosphate  of  Lime,  in  the  form  of  Spherules  and  small 
Dumb-bells — Of  Phosphate  of  Lime  in  a  Crystalline  form 
—Dr.  HassaWs  Observations  on  the  Crystals  of  Phosphate 
of  Lime— Of  the  Clinical  Importance  of  Deposits  of  the 
Earthy  Phosphates — Of  the  Treatment  of  Cases  in  which 
Phosphatic  Deposits  occur — Peculiar  Form  of  Phosphate, 
usually  regarded  as  consisting  of  Triple  Phosphate — On  the 
Crystalline  Form  of  Phosphate  of  Lime. 

III.— Second  Class  op  UnufART  Deposits. 

Substances  which  are  included  in  the  second  class  of  deposits 
form  a  bulky,  dense,  opaque,  and  often  abundant  precipitate,  which 
dnks  to  the  bottom  of  the  vessel,  leaving  a  perfectly  clear  or  more  or 
less  turbid  supernatant  fluid. 
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374.  Pu6,  UratBB,  PhospliatOB.— The  meet  important  deposits 
of  this  <?lass  are  thosa  consisting  of  urate  n/  soda,  /lun,  and  ennby 
pfifisph'iifj  atiii  thesi;  tlircie  deposits  art  very  comraonly  met  with. 
To  tlie  pni(;titi>.iner,  tbese  deposits  arc  especially  inteiesting  ;  and  as 
tliGir  prcaencc  in  the  urine  is  cliaracteTistic  of  IHOfbitl  condittona 
dLfl'criug  WLilt:!j  in  tlieir  results  from  each  otliCT,  while  the  appear- 
ance of  the  deposits  to  the  naked  eye  is  very  similar,  it  ia  a  miitteF 
of  great  importance  that  he  should  he  atle  to  tiiatingnish  them  fi*om 
each  other  with  certainty^  a.n.d  at  the  same  time  with  facility. 
Before  entering,  therefore,  upeii  a  tictailei  deBcripticn  of  these 
Ixjdies,  let  me  draw  att^errion  tu  an  eseeedingly  simple  method  of 
distinguisbiiig  tliem.  The  dear  supernatant  fluid  ia  to  he  ponrei! 
off,  and  a  little  of  the  deposit  transferred  to  a  test-tube.  Upon  the 
addition  of  about  half  the  bulk  of  solution  of  potaeh,  one  of  the  three 
foUowing  points  wil!  he  noted  :— 

1.  N</  change  will  be  pruduced,  in  which  ease  the  deposit  con- 
sists eiitirtlj  oij'hosjiliiftf. 

2.  I'he  mixture  I'Jl!  liecome  cUar,  Jind  very  Stringy  or  visml,  SO 
that  ic  cannot  be  poured  from  the  test-tubo  iu  drops.  In  this  eas^ 
we  may  he  ecrtiiin  tliat  tho  dqn>ait  consists  of  jjuj. 

3.  The  solution  of  potash  may  cause  the  miiture  to  become  clear, 
but  not  viscid,  in  which  caae  urate  of  soda  and  ammonia  flnter  reiy 
largely  into  tlic  eoropositiou  of  the  deposit, 

If  lif|uor  piitaBsai  gektiuises  the  mixture,  but  does  not  render  it 
tlear.  it  ia  probable  that  both  fiia  and  phoapkatfa  arc  present.  In 
any  of  the  above  iiLstances,  our  conclusion  as  to  the  nature  rf  the 
suhstaiieo  should  be  confiruked  by  some  of  the  test*  presently  to  !« 
mentioned,  and  by  microscopi-cal  ■examination,* 

Urates  of  Soda,  Ammonia,  &o. 

37B.  Urates. — From  the  researches  of  Hcintz  (Lpftrbaeh  dm 
7,0Mkfmii')  it  appears  that  this  dtposit,  usually  termed  wafe  oj 
iiijuiiniihi,  really  consists  principally  of  urate  of  soiht.  Kith  sqidII 
quantities  of  umt^a  nf  itmjitaii-ia,  Hinf,  and  via'jmaia.     It  forma  the 


•  t  hove  seen,  lint  not  more  than  on  Ihreo  or  tour  occnaionj,  dapoatti  of  b((<«^  ■ 
flepraita  nroancfr  eeSt  in  such  larse  ijUBEtlCy,  Ctnttbey  mifitit  be  InFluclL'd  in  ttii 
but  il^  wolild  e^rcely  be  pnasi^le,  «ven  upaii  ^crj-  curgiiiy  eisHiniiLiitJoti,  in  in 
either  dF  tbcni  far  jiiia,  phonpLnrei,  or  uralCK.     Such  depostte,  In  cunsilETiiblB  qiu_ 
lira  not  comman.    Far  bloaii,  icej  116,  iDdfar  UBcer,  g  Ul. 
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most  eoMincti  iirinaij  deposit.  Huintz  imd  SclioToif  hnvc  shown  that 
upwards  of  80  per  ceut.  of  tlie  ktcritiims  depoait  conaista  of  uric 
acid.  H*intz  finds  more  tlian  14  per  cent,  of  eeda,  ami  less  than 
1  per  cent,  of  ammonia;  whilt  Schercr,  in  three  sjiecimciis,  obtained 
only  traces  of  soda,  the  aouoonia  varjing  i'rum  upnurds  iA'  2  to 
more  than  6  per  cent.  Jliicb  difR^rencc  tJLists  as  to  the  presence  of 
free  uric  acid  in  this  deposit.  Aecnrding  to  tk'intz,  the  ivliolo  of 
the  uric  acid  is  coiabiacd  as  an  acid  urate,  auij,  m  lemaikvd  by 
Farkes,  the  constant  proportion  of  uric  Jicid  present  in  tliis  dcpusit 
would  lead  to  thu  ioferencc  that  it  ^aisted  iu  gome  fDrm  of  com- 
bination.  Bence  iotnis  ( "  Juurmil  Ckemiml  Sotifl!/"  18ti2;  found 
the  urates  in  healthy  urine  to  bc  composed-  of  the  following  cou- 
Btituenta.    Three  aoiilyses  were  made. 

Uricfldd       .       r       ii-J-ae 

PotaBsiiim       .         .  3"  15 

Animoniuin     .         .  I'Sff 

Spdiiiin  .         .         -  I'l  1 

A  small  quantity  of  urate  is  lit'ld  in  solution  in  healthy  urine  ; 
and,  in  slight  derangement  of  certain  chemical  changes  giiing  on  in 
the  body,  it  is  often  secreted  in  eunh.  q_ui(Jitity  as  to  be  deposited 
Boou  after  the  urine  is  passed. 

Urate  of  ammonia,  wlion  artificially  prepiLred,  cry.^tyllisea  in 
delicate  needles ;  but  in  this  form  it  is  ncTcr  found  in  the  mine; 
for,  as  BcftCe  J-ones  has  shown,  the  slightest  trace  of  chlonde  uf 
sodium  ciiuses  the  salt  to  assume  an  nraorphous  chardeter,  and 
increases  the  solubility  of  the  ijiate  by  one-half.  Unite  of  sodii  is 
sometimes  found  in  the  urine,  fornxing  gluliular  masses,  from 
diifcrcnt  parts  uf  which  sharp  spikes  of  urie  sieid  project.  It  ia 
probable  that  these  crystals  were  formed  after  the  };lobular  masses. 
I  believe  that  in  urine  pnssed  during  a  feverish  slate,  the  uric  acid 
crystallises  with  som«i  urgajiic  materiul  which  causes  it  to  iissunie  the 
form  of  spherical  crystals.  (Siv  the  obserTntions  uo  dumh-htlls  of 
oaalate  of  lime,)  In  the  urine  uf  ehildrtu  it  is  very  frequently  met 
with  in  the  form  of  small  spherical  glohule.s,  rerj  like  the  crystals  of 
carbonate  of  limO  from  horaes'  Uiiue,  and  these  SOtUutimcs  occur  in 
tile  adult.  Stime  of  the  largest  spherules  1  ever  saw,  which  very 
closely  TPfiemhle  li^ciite  in  appearance,  are  figured  in  the  "Arekivei 
of  Jl/ft/icfifc,"  vol.  i.,  p.  249,  {See  also  "  lUtistrations,"  Plato  VIII., 
Figs.  2,  5,  and  6.) 
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In  Plato  XIX,,  Fig.  n2,  some  spherules  of  urate  of  soda,  ottainDd 
by  cincentnvting  healthy  urine,  are  represented. 

Urate  of  sodu  is  not  ^ery  soluble  in  cold,  but  is  leadilj  dissoWed 
by  a  small  quantity  of  warm  water,  from  which,  however,  it  is  da- 
positi^d  SIS  the.  solution  couls.  It  is  readilydissoWed  by  alkalira,  and 
also  by  aolutif-ns  of  alkiiliiio  dirbonatee  and  phosphates.  Pure  tirate 
of  soda  cry&tallisea  in  small  acicular  crystu-ls,  which  are  more  or  less 
abrogated  together.  In  this  form  it  is  found  in  the  pastj  deposits 
forming  chalk-atones  in  cases  of  gout.  This  thick  deposit  contains 
mnch  water.  In  one  epetimen  I  examined,  the  solid  matter  only 
amounted  to  29-9  per  cent,,  and  consisted  chiefly  of  urate  n-f  sodt 

Deposits  of  uratf  of  soda  vary  very  mach  in  coIouTj  sometimas 
occurring  as  the  white  or  paJe  "  latcritious  deposit,"  or  "  nut-brown 
seiiiiiieiit ;"  while,  in  other  cases,  the  deposit  has  a  pink,  brown,  or 
eTen  durk  reddish  culour.  The  amorphtms  uiat«  is  represented  in 
the  "  Uluil-ntlitrirs,"'  Hate  Vlll.,  Fig.  1.  Upon  the  addition  of 
modera-tely  strong  acids,  tlie  deposit  of  ura.te  i&  elowly  dissglved; 
but,  in  a  short  time,  a  slight  granular  precipitate  may  be  obserTsd, 
which,  upon  microscopical  ts  ami  nation,  is  found  to  consist  of  Thorn- 
hoidiil  crystals  of  uriu  acid.  ]t  ia  not  uncommon  to  meet  with 
specimens  of  urate  deposit  which  beeome  decomposed  after  the  urine 
has  left  tJie  bladder,  when  numerous  crystals  of  uric  acid  are  de- 
posited. If  urate  of  ammonia  be  treated  with  nitric  acid,  and,  aft*r 
eYapamtiou  to  dryness,  ammonia  be  added,  the  beautiful  purple 
colour,  owing  to  the  formation  of  mureside,  is  produced.  This 
reaction  will  cume  under  notice  wheu  the  charactci^  of  uric  acid 
are  discussed  (^308).  Rubbed  with,  caustic  lime,  a  perceptible  odour 
of  ammonia  is  evplyed. 

876.  ITiinajry  Cepo&its  a&aot^l&ted  with  UrckteB. — The  dep^igit 
of  aniorjilious  unite  is  more  frtqucrtly  accompanied  with  oxaI&t«  of 
lime  than  with  any  other  salt.  It  has  been  showa  that  urates  may 
be  readily  decomposed  into  osaUtcs  after  the  urine  has  been  paaed. 
The  crystals  of  usalats  are  often  so  minute  as  readily  to  escape 
detection  in  the  abundant  deposit  of  urate,  unless  the  latter  he 
dissolved  by  the  addition  of  a  few  drops  of  solution  of  potash.  TripU 
phos/'htlc  is  not  unirequeutly  met  "wiih  amoagst  the  urate,  aod 
oconsioTially  a  deposit  of  phosphate  of  lime  has  been  observed;  in 
width  case  the  reaction  of  the  mine  will  be  neutraJ,  or  CTeu  olkaliirt. 
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Urate  of  soda  ia  occasionally  fcke  caiise  of  the  Jafk  pranular  ap- 
pearance esbibitcd.  lij  sonie  uaats  of  tbc  urinifemus  tutifs,  aa  may  be 
proTed  by  slightly  wanuiug  tht  deposit,  and  tlien  csamining  it  with 
the  microscope,  when  the  casta  will  be  found  to  Lave  become  cli^ar. 

377.  UiatieB  present  irithout  toTming  a,  Deposit:  Albumen 
pr6BeB.t. — Often  the;  urate  remains  sufijioinlod  in  the  urine  without 
forming  a  visible  deposit,  a.ftil  priHluct^s  a.  curious  oiialcsycnoe. 
Sometimes  the  urine  resembles  in  np]warance  tbe  so-ciillod  ehyloua 
urine ;  but  its  true  nature  is  readily  Eiiide  owt  by  the  iippHcation  of 
some  of  the  tests  above  referred  to.  (Sef  also  Chijlmis  Urine,  ^  329.) 
If  ftlburaen  l)e  present  ia  nrino  containing  urates,  it  will  nst  bccune 
clear  Iiy  heat,  or  ratlicr,  tlie  urine  ivill  nt  lirst  clear,  hnt  soon  become- 
tnThid  again,  in  consequence  of  the  precipitation:  of  the  albumen. 
With  a  little  care,  however,  in  applying  heat,  tlic  upper  strjtum 
of  urine  in  the  test-tube  may  he  made  hot  enough  to  eoagulate  the 
albumen,  the  middle  Btratum  being'  dnir.il'iy  the  solution  of  the 
ara.te  without  tlif  albumen  being  tliroira  duwn,  while  in  the  buttom 
of  the  tube  the  deposit  remiiiiis  unchanged.  In  performing  tliifi 
9Kperimynt,  the  test-tnhe  must  be  held  ut  its  lovfor  part. 

37B,  Analyses  of  Urine  coutalnlns  DepoBita  of  UTates. — The 
urine  of  a  child  i^uSering  from  scarlatina,  with  delirium  iind  uncoa- 
BciousnesE,  contained  an  abundant  dfiposit  of  urates.  It  was  acid  ; 
specific  gravity,  1,025. 

Anaiyns  HtS. 

Water S32-S 

Solid  matter  ....  e7-K  l*i- 

Orgnnic  iHntter  .  5!HI3  lt7i\^ 

Pispd  salts      .         .         .  B-77  V2-S3 

Uric  acid        .        .        ,  ]'19  I  '75 

In  a.  deposit  which  wds  compesed  of  roiiuilcd  globules,  with  snnll 
sharp  spicuica  projecting  from  tlem  (uric  acid),  I  foutiil  tlio  fullow- 
iiig  coDBtituenta ;  phosphate  of  lime,  unite  of  soda,  and  othtr  umtee. 
A  considerable  quantity  of  "flicse  s|.tberuli'.';  existed  in  the  "urlrie  of  a 
maJi  suffering  from  pneumonia,  atid  tliey  hiid  the  followinf^  chemical 
characters.  There  was  distinct  evideiieo  of  tht  presence  of  uric  acid 
by  the  mureiide  tost.  The-  deposit  was  soluble  in  boiling  fiota,sb  ; 
ftod  when,  ti>  the  alkaUao  syliitioU,  excess  of  hjdrnictJcric  acid  was- 
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aildert,  well  defined  crystals  of  UTic  wciil  Tvere  formed.  TTpnin  eipusnrfi 
to  a  re'l  liuat,  am  ■ml'mr  like  tiat  of  burnt  horn  wiis  exhaled  ;  and, 
after  dewirbonisatioD,  n  moderate  (juantity  of  &  white  a.ah  remained, 
wliieh  dissolved  in  acids  with  ofitrveBeoECG ;  and  from  the  acetic  acid 
solution  a  preoitjltatc  wiis  thrown  down^  upon  the  addition  of  oxalate 
of  aiiminnia.  I  conclude,  therefore,  that  uratu  of  lime  entered  into 
the  funnation  of  tliese  crystals.  The  quantity  of  crystals  at  nij  dis- 
posal wafl  far  too  amall  to  make  li  q^iiantitative  imaJjsis. 

370.  Of  the  CliBical  Importance  of  TTratieB-^The  amorphons 
deposit  of  urate  is  the  conimMirat  of  aJl  urinary  deposite,  and,  indeed, 
ia  occasionally  present  in  the  urine  of  everyone,  bnt  is  much  more 
frciiucntly  passed  by  some  persons  tian  others.  If  present  in  the 
urine  frum  da,ytoday,  aud  esjieciallyif  it  heinconsideniWeqiiaiititj, 
it  is  right  to  interfere,  for  it  is  ih  clear  indication  that  the  chemical 
changes  connected  with  the  prowsses  of  oxidation  are  at  fault.  Im- 
porfiTt  action  (if  tic  Kkin,  highly  nitro^enons  diet,  little  exCTcise, 
cli'.^e  rooms,  too  much  nine  or  beer,  will  almost  always  cause  tluB 
deposit  to  appear.  In  an  ordinary  eold,  the  deposit  is  very  geneially 
observed.  The  g'eneral  conditions  which  determine  the  presence  of 
ajo  increased  quantity  of  urates  ato  the  same  as  those  -whicl!  cmss 
eiceas  of  uric  a:eiJ.  But  with  regaril  to  "  eaicesst"  the  oWrTations 
■snuila  ill  §  237  must  he  homo  in  mind.  There  may  be  a  rlejiotit 
without  ca'iY'tis,  anil  there  may  he  fjiccKswithout  any  deposit  whatever. 
Deposits  of  urates  arc  rery  coEimon  in  maiiy  cases  of  heart  disease, 
emphysema,  mid  chronit;  Irondntis.  It  is  probiible  that  the  passive 
coii(;estinn  of  the  liyer  and  the  slow  circuIatioB  of  the  blood  through 
thii  organ  has  mueh  to  do  with  the  formation. 

These  deposits  iro  almoet  always  present  in  febrile  conditions  ; 
Kiiil  an  enormous  dopiiisit  of  ursites,  spmetiaies  red,  sometimes  pale, 
marks  the  occurrence  of  'resolution'  of  many  acute  inflammatory 
iittackg.  A  "critical  deposit  of  uratos"  is  seen  commonly  enough  ia 
acute  pnoutuonia,  scarlatina,  continued  fever,  rheumatic  fever,  fcc. 
It  need  scarcely  be  said  that  no  speciil  treatment  is  required  to  pre- 
TCnt  tke  formation  of  the  deposit  in  snob  a  case.  In  many  of  these 
acute  cases  I  am  ia  the  habit  of  giving  Tory  large  quantities  of  ace- 
tatRa  nr  citrates.  In  pneumonia  I  often  give  aa  muck  as  12  onuces 
of  tke  liquor  ammonite  acetates  ia  tho  24  hours.  Ko  doubt  hy  thii 
treatment  qiany  imperfectly  oxi^Uaed  prudacts,  and  ujat<»  amon^ 
the  numher,  axe  climina.ted. 
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380.   Of    the  TrGatment    of    Ca.&eB    in.  which    Conaidsialile 
Quaatities    of    "Urates    are    Se^poaited    bom    the    Urine,  —  An 

increased  quantitj  of  flniil  a,iid  &  little  bicarbtiniLtc  of  potash  or  Hoda, 
or  Jiquur  putassRi,  will  gciiernlly  cause  the  dLsajiji-oaranco  of  tlieee 
deposits.  Often  the  liver  is  inactive,  in  -wliiub  case  a  Email  dose  of 
calomel  or  bliiii  pill,  muriiite  of  imimoniiL,  or  solution  nf  aceUte  of 
omnionia,  will  set  matters  to  rii^lits.  Some  pt'uple  makp  themsielTOs 
very  nervous  siljout  the  appearaiLcc  of  this  sodioicnt,  A  little  morB 
exercise  in  the  open  air,  moderation  in  diet,  simple  food,  u  little  less 
wine  tliaii  usual,  with  do  bc*T,  anil  a  glsiaa  or  tiro  of  \'i<:hj  or  patasli 
water  with  the  dinner  and  the  la^t  tiling  at  niglit>  will  generally 
ha'e  the  desired  effect.  All  sorts  of  remedies  have  liepn  devised  for 
the  treatment  of  this  amdition.  Benzoic  acid  anl  benzoate  of 
ammoEia,  among  other  things,  ha-ve  betiii  given  witfi  aKh'^ititJigt, 

Id  casM  where  tbc  ordimiry  remedies  fail,  a  number  tif  uthcrs 
which  will  suggest  themselves  to  tho  practitioner  may  he  tried  if  liu 
b«&t^  in  mind  the  efiiiditiuas  umier  whiuli  this  deposit  occurs,  a.nd 
inquires  caiefally  into  the  general  habits  of  the  patiunt. 

MaBj  of  the  salts  of  vegetable  acids  do  good  in  eases  where  urates 
are  depl)5it^ld  iliiy  after  day  ;  and  many  fniilts,  sueli  aa  apples,  straw- 
berries, orjiiges,  lomotis,  grii)>es,  <fee.,  niiiy  bo  talton.  Tbo  salts  of 
tliese  Tejetiible  acida  becoma  converted  into  &irbonii.tea  in  the 
orgiinisin,  and  tliey  may  bo  giTeu  in  eases  in  ivhit-li  iilkalica  derange 
tit  action  of  the  Btomach.  Phosphate  of  soda  ia  often  prcstrilis'd, 
ajid  benzoic  acid  has  been  strongly  rectinj mended  by  BIr.  Ure;  hut  il 
ia  of  the  greatest  importance,  when  these  deposits  are  eonstant,  and 
especially  when  iissociated  with  rliemoatiij  pains,  to  pay  attentica  to 
the  action  of  thij  fltjii  and  bpwels.  I'll!.'  vy.p"iiiir  batli,  the  hot  aJr 
bath,  and  the  Turkish  bath,  are  of  great  service  by  promoting  sweat- 
ing. The  vapiiiir  lath  is  suflicietitly  potent,  aiiJ  dut^  not  produce 
depression. 


3B1.  Paa  in  the  TTriii*  is  not  found  in  tbo  healthy  uriiiG  of  chil- 
dren and  adidts,  althongh  it  is  very  freq neatly  met  with  io  the  urine 
of  persons  past  the  middle  period  of  life  wbusc  general  beiiltb  is 
good.    The  changes  which  ovuju  in  the  culis  of  a  healthy  mucous 
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ineni"bTaiie  when  they  give  rise  to  pua-corpuscles  iiiBtead  of  to  cells 
like  themselves, are  niQw  well  understood.  It  is  Tem»rkaljle  that  eiich 
t  change  may  take  place  without  the  essential  purposes  of  the  mucona 
niGmbraiio  being  interferoil  with.  The  portion  of  the  genito-uiinaij 
mncouB  membrane  moat  frequently  jtffected  in  this  way  is  undoiibtedlj 
the  urtithia,  and  I  heliose,  next  to  this,  that  of  the  uretera  and  pelvis 
of  the  kidney ;  whjlc  the  functions  of  the  bliidder,  us  a  general  rule, 
become  seriously  deranged  before  its  mucous  membntne  forma  much 
piis.    To  this  hist  statement  there  aj-e,  ho->^eTer,  esceptione- 

The  formation  of  pus-coTpuscles  in.  th«  cells  of  Tagiaal  epithe- 
lium ia  represented,  in  Plate  XIX.,  Fig.  9S.  Tha,t  an  enormoma 
quantity  of  ijns  may  be  formed  in  the  pcWis  of  the  kiJnej  ajid  in 
the  infiiiidibula  without  seriously  interfering  with  the  general  health 
of  the  pntient,  is  a  fact  whieh  has  been  proved  hy  manj  cases. 
I  particularly  remember  two  female  patienta  who,  for  upwards  of  a 
twelTcmontli,  had  been  passing  urine  a  fourth  part  of  the  bulk  of 
which  consisted  of  pus.  These  patients  had  not  suffered  in  nutridon 
or  in  general  health,  and  trne  had  gone  thrnugh  her  occupittion  u 
servant  during  several  months. 

The  urino  of  men  after  the  a.go  of  forty  often  contains  a  grenter 
or  less  numher  of  pus-corpuscles — a  fact  of  which  t  was  not  aware 
until  I  h£nl  Eiihjvcteil  the  iiTiiie  of  a  great  many  hospitoJ  [latients 
indiseriminately  to  examination.  In  prieate  practice  the  same  point 
ia  noticed  verj  freijuentlj.  It  is,  indeed,  more  common  to  £ai  a  few 
pus-ooTimsclea  in  the  urineafter  this  period  of  life  than  to  find  it  free 
from  them.  The  fact  is  impertintj  and  shows  that  the  existence  of 
pus  in  the  nrine  muat  not,  per  as,  be  regarded  as  eviidence  of  Berious 
disease. 

Dr.  Dnlfour  of  Edinburgh  has  published  two  cases,  in  which  ho 
thinks  the  jius  caTDS  irurn  the  prostate  gland,  and  considers  that  it 
is  not  iiiifrcqucntly  derived  from  this  source  in  certain  cases  in 
which  it  is  clearly  not  formed  in  the  kidneys,  ureter,  or  bladder 
("Bdiiibunjk  ^FelHad  Joio-nal,"  Vol.  1,  p.  612.— 1856.)  In.  oon- 
lirmatiun  of  this  conclusion,  I  may  remark  that  I  have  often  seen 
pus-like  cclla  in  the  follicles  of  the  prystato,  and  such  cells  often 
form  the  nucleus,  around  which  the  hard  matter  of  prostatic  calculi 
j.i  deposited. 

38S.  OtaffteterB  o*  the  triine. — Pus  generallj  forms  aji  opaqiu  .^ 
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cream-colonre-i!  deposit,  wliich  sinks  to  the  bottom  of  the  Teesel,  !he 
supernatant  fluid  being  geaerally  Bligbtly  turbiil  from  the  presence 
of  a  few  puB-globules-  The  deposit,  however,  reaJily  diffuBOS  ilsulf 
agaiD  tj  agitation.  Tli«  urine  will  iilways  he  fuuud  to  contain  a 
little  albumen  deriTcd  from  the  liquor  puris.  If,  however,  the 
albumen  exist  in  large  quantity  it  is  prtjbably  derived  from  the 

If  the  urine  tnj  alkaline,  the  pus  is  no  longer  present  as  a  eream- 
colourcd  deposit,  but  ciists  as  a  gelatinous  or  stringy  miiss,  which 
adheres  firmly  to  the  sides  of  the  vcsboI  eoiitajning  it.  It  is  to  this 
glairy  mass  that  the  term  mucus  haa  been,  and  even  etill  is,  oLrcleaalj 
applied.  The  viscid,  glairy,  mucus-like  deposit  arises  frum  the 
carbuuati;  of  ammonia,  set  free  by  the  decomposition  of  urea,  reacting 
on  the  pus-globules  iti  3.  laauner  similar  to  that  in  wliicih  potash 
behaves. 

3B3.  Teste  for  Piia.— TIlC  tests  wliich  may  be  relied  upon  fot 
detecting  the  presence  of  pns  in  urine,  arc,  the  adilition  of  solution 
of  potash  to  the  deposit ;  and  of  nitric  acid,  and  the  applic^atiou  of 
heat  to  a  portion  of  the  supernatant  fluid,  in  ordor  to  detect  the 
presence  of  albumen.  Case3  from  time  to  time  conjo  uudiT  notice, 
in  Tvhicli,  although  the  amuuut  of  alhiimen  ia  not  great,  the  qnunlity, 
ncvcTthckss,  appears  to  be  in  too  largo  ii  proportion  ta  the  pus-eej!s 
present,  to  belong  entirely  to  the  liq^uor  puris.  Ill  euth  a  cusy,  tlvie 
would  he  a  suspition  of  kidney- disease,  and  the  deposit  of  the  urine 
ebouli  therefore  be  very  carefully  examined  for  casts  of  the  tuhes, 

364.  BEieroscopical  QharacterB  af  Pub. — In  those  cases  in  Tvhich 
the  pas.  is  in  too  small  quantity  to  be  detected  by  chemical  tests,  we 
must  rely  upiin  the  microscopical  esamiuatiuu  of  the  deposit,  and  the 
dcTelopment  of  two  or  three  small  ruunJ  bodies  in  the  centre  of 
each  pus-globule  upon  the  addition  of  a  di-oji  of  acetic  acid.  Pus- 
globnlca  always  liaTC  a  granulated  appearance  in  the  ciicroscojie, 
and,  when  fresh,  do  not  always  exhibit  a  well-defined  nucleus;  the 
outline  is  usually  distinct  and  eircuUr,  but  it  is  iinely  crenatcd. 
Upon  the  addition  of  acetic  aeid,  the  globule  increases  somewhat  in 
dze,  becomes  spherical,  with  a  smoutb.  faint  outline;  and  from  one 
to  four  nearly  circular  bodies  are  developed  in  the  coutre  of  each, 
PiLB-corpuscLes  are  represented  in  Plate  XIX.,  Jig.  93;  and  in  Figs. 
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91,  SB,  pus-corpuscles  tn-stcil  with,  a-cetic  acid,  Bhowing  the  nudei 
very  distinctly,  are  figured.  Pus-corpusclca  fuiiiid  upoa  the  dqucoub 
rueni!iP;(.iie  of  tho  iirtllira,  liladiier,  and  -vagina,  often  exkiLit  little 
protu'beranccs-,  and  tTn'sc  are  foimed  bj  the  moving  outnanis  of  the 
living  or  gonii.inal  mattprof  ivMch  the  pna-corpuscle  is  almost  entirely 
cnniposeJ.  The  nucleus  has  nothiag  to  io  with  these  fiital  mero 
Hi.'Hfj,  such  outgrowths  nften  iiiorcaso,  move  away  from  th«  parent 
mass  for  some  distance,  and  at  length  heconie  detached.  It  is  in  this 
Bimintr  that  pus-corpusclGS  rmiltiplj.  The  process  occurs  in  precisely 
the  same  way  in  mucus,  young  epithelial  cells,  anii  ia  CTery  kind  (if 
germinal  matter.  Pus-corpuacks  thua  increasing,  are  represented  in 
Plate  XIS.j  Figs.  97,  99,  under  a  power  of  700  diameters,  and  in  Fig. 
120,  Plate  XXII.,  a.  cell  of  bladder  epithelium  is  dividing  the  two. 

385.  Of  tlie  Presence  of  Pus  in  Trriiie  in  a  clinical  point 
of  viflw.— From  TP hat  I  have  iilreadj  said  it  will  be  inferred  that 
the  jtrescncc  of  a  few  pus-corpusclee  in  urine  ia  a  fact  which  need 
not  excite  alirm ;  that,  tlip  miico-ug  membrane  of  the  urothri  may 
become  affected  in  a  slight  Jegrcc  like  some  other  mucoas  mem- 
branea,  and  that  pas-corjniftcloa  may  be  formed  in  small  namber 
upon  its  Burfa^e,  Tritbout  any  tuateriiil  impairuient  of  stractttr*  oe 
derangement  of  function  rosulling.  In  the  urine  of  the  female,  it  is 
very  coaimon  to  find  smttll  quantities  of  pus  which  are  deriTed  from 
the  mucous  membrane  of  the  vagina,  and  in  some  women  the 
fiirsnatlon  of  pus  is  almost  conataut.  When,  however,  pus  is  found 
in  the  urine  in  sufMcient  quantity  to  form  a  deposit  visible  to  tha 
naked  eye,  it  should  escite  our  attention.  The  fact  will  probably 
bear  in  a  very  important  maimer  upon  the  diagnosia  of  tLe  lase. 
Vus  may  be  derived  from  any  part  of  tbo  gcuito-urinary  mncoaa 
racmbrauci  from  the  surface  of  the  urethra;  from  the  prostate: 
from  thu  blwhli'i;  ot  from  the  /ollidea  erf  tfia  nmeoas  membrane  in 
theso  parts;  h  hex  thti  urHers;  izaax  ^v  jitlvia  of  the  kidneif,  qi  fxvm 
the  secreliiiif  slriwtitrt'  »f  tlie  organ.  The  pus  may  also  come  from 
an  abscess  opening  upon  any  part  o£  the  Eurfaeo  of  this  mncous 
membrane. 

It  is  often  diHicult  to  form  an  cpiniou  ae  to  tlo  exact  seat  o 
formation  of  the  pus ;  and  it  must  be  ohTious  that  we  ought  ni 
to  come  to  a,  decision  on  auch  a  point  until  we  have  accati 
weighed  all  the  evidence  that  a  caniful  investigation  of  the  cast 
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afford.  Microscopical  cxaminatioTi  will  giTo  ns  iraportaat  telp ;  but 
we  muBt  not  rely  a>lely  upon  this,  or  indt^ed  upon  any  single  mode 
of  iovestigation.  The  qupBtion  is  an  oxtensive  one,  and  I  Bhall  only 
refer  to  one  or  two  points  coani^cted  witli  the  evidence  dt'iluced  frtmi 
microscopical  eiamination.  Some  idea  uf  Ihe  laeality  from  which 
the  pus  has  Uctn  derived  maj  ofttn  be  forniud  by  examining  attun- 
tively  tliii  chiinicters  of  a-ny  epitlielial  cella  ivhicb  may  he  mixed  with 
it  (§  363).  When  pus  is  dciivei  from  the  hlaiUur,  it  generally  con- 
tains crjsEiils  of  triple  phosphate,  un  J.  granules  or  aiiiall  .spherules  uf 
earthy  phosphate;  and  the  symptonia  of  tho  ciise  -will  generally 
eiiahle  ua  to  decide  if  the  pns  bo  formed  in  this  Tiacus,  Large 
quantities  of  pus  may  escape  from  the  hlatldurfora  tiumhcr  of  years. 
I  know  of  one  gentleman  wLii  baa  passed  pus  in  considerable 
quantity  from  the  bliidder  dining  a  period  of  twenly-flvo  years.  The 
auppumtion  of  the  bladder  may  be  due  to  gonurrhfea,  to  gout,  and 
to  a  state  of  niucuus  memhrani',  which  is  termed  ca.taTirii  of  thf 
bladder.  It  commonly  arises  from  strieturc,  tJie  contraction  inter- 
fcring  with  the  free  escape  of  the  urine  from  the  hladder,  and 
oftentimes  preventing  the  complete  ovnciiation  of  this  organ.  If  the 
stricture  be  dilated,  the  state  of  the  bladder  is  often  completely 
relieved. 

Wheii,  the  pelTis  of  the  kidney  ia  dihitcd  anil  sacculated  fa.  form 
of  pyehtis),  the  qnantity  of  pus  piissed  in  tho  -urine  is  often 
oaiormonB;  and  this  may  last  for  years,  until  the  kidney  hcconii'S  a 
mere  pus-forming  cyst,  which,  in  favourable  eases,  gradually  con- 
traotfl, — the  formatioa  of  pus  ceases, — the  cyst  slowly  waetcB, — and 
the  patient  perfectly  recoverSj — the  ivork  of  the  two  kidneys  being 
performed  by  the  remaining  one,  whi^h  has  gradually  ^uderge^.■^'  uu 
increase  in  size  corresponding  to  the  increased  work  it  Las  been 
called  upon  to  perform.  When  pua  is  derived  from  the  pelvis  vl 
the  kidney,  crystals  of  eirthy  phosphates  are  often  ahsent.  I  have 
seen  live  eases  of  this  condition  occurrinj,'-  in  domestic  servants.  One 
was  under  treatmenti  for  a  tTcelycmoa thj  and  completely  recovered, 
I  have  now  (18G3)  a  case  of  this  disease  in  the  hospital.  The  girl, 
<irho  ia  also  a  servant,  hus  been  parsing  Urge  i|itautities  of  pus  daily  ' 
for  ten  months.  Tlie  proportion  passed  in  twenty-four  hours  itsually 
occupiefi  the  bulk  cf  eight  ounces,  and  sometiiucs  umounts  even  to  a, 
larger  quantity  than  this.  It  is  very  remarkable  in  these  caBes  that 
the  forma-tiou  of  this  large  amoont  of  pus  is  not  associated  irith 
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hectic,  and,  in  many  cases,  It*  general  healtt  Mutinnes  good,  the 
strengttt  tictng  siippurtoJ  with  tonica  and  a  generous  diet. 

TUerp  I?  a  chronic  state  of  ulecTfttion  of  tie  iireterB  and  pelvij 
of  the  tiilnej  and  bladder,  in  whicTi  pTia  is  formed  in  coaaiderable 
quantity,  leading  to  the  most  distressing  symptoms.  Poa  maj 
dei>end  upon  the  existence  of  old  Htricture. 

Abscesses  form  in  tho  kidnfiy  as  in  other  organe;  anil,  after  the 
absccsB  has  Irarnt,  pua  makes  its  way  into  tie  UTine.  The  iaflam- 
mation  of  tliQ  raucous  momlnatiG  of  the  iidney  oftem  eitecda 
upwards  frum  the  IdaiMer. 

The  presence  of  a  calculus  in  the  kidney,  in  the  ureter,  or  in  the 
bkdder,  may  set  «])  inflammation  wtuch  may  go  on  to  the  formation 
of  pua.  A  very  small  calculus  will  sometimes  escite  great  irritation 
in  the  iTtdKcy,  so  that  both  pua  and  blofti  are  voided  in  the  luine. 

Pus  may  he  derived  from  a.  sloughing  process  going  on  in  the 
kiiuej.  SJomctimea  a  poTtiou  of  the  organ  ploughs  off  entire  in 
thcac  cases,  5[y  friend,  Mr.  Newham  of  Bury  St.  Eimunds,  sent 
me  a  short  time  since  a  piece  of  kidney  which  had  sloughed  o^ 
and  passed  with  much  pus  into  the  urine.  Paa  may  also  depend 
upon  the  presence  of  cancer  in  the  kidney  or  upon  tuhercle  developed 
in  the  Sdtne  situation. 

Pus  may  come  from  an  acute  affection  of  the  nriniferoua  tul»«s, 
aad  the  corpuBcles  will  he  ftiqnd  free  in  the  iirine,  and  eutangled  ie 
considerable  nurnbur  in  casts.  These  cases  are  often  rery  rapidly 
fatal.     (Sec  "  niuitntlioits,"  Plate  XVL) 

Pus  ftirnied  upou  the  raucous  membrane  of  the  ragina  as  takes 
place  in  leucorrhiKa  has  been  already  eonsideTed. 

la  womciij  a  large  quantity  of  pus  may  be  formed  in  burrowing 
absccsMS  amongst  the  pelvic  viscera,  and  make  its  way  into  the 
bladder,  ureters,  or  vagina.  These  cases  of  pdeic  cfUuUtU  are  not 
uncommon,  and  I  havo  seen  a  patient  who  was  reduced  to  an 
extreme  state  of  emaciation  from  the  long  continued  drain,  com- 
pletely recover,  although  there  wore  openinga,  both  into  the  rectum 
and  Upper  part  of  the  vagina,  so  that  sometimes  pus  passed  tj  tho 
bowel,  and  sometimes  it  was  found  in  the  urine, 

3S6.  Of  tlie  Treatment  of  Oaa&s  in  which  Pus  1b  faund  1b 

the  Urine.— The  full  consideration  of  this  subject,  it  need  scarwly 
be  said,  would  occupy  a  .Tolume.     I  shall,  theroforoj  only  Uludo 
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briefly  io  tic  treatment  of  Boaie  of  the  caaca  which  natunilly  fall  to 
the  pTOviucc  of  the  physician  to  trtat.  But  I  would  remark, 
gcnerdllj,  that  the  treatmeot  of  many  cases  which  are  usTinlly  con- 
sidertd  tu  require  special  meJieiiies,  may  be  conducted  suece^sfully 
npCB  3i  muck  more  simple  plan  ttan  tkat  usually  recommtflticU  la 
treatises  ujjon  medieirie.  For  esample,  hui7  many  jemcJiea  base 
been  flonsideied  specifics  in  gonorrhoia,  and  yet  the  disease  vury 
freq^aently  get-a  well  Tery  sooii  uiidcr  complete  rt'Stj  mild  piirgution, 
alkalies,  and  siidorifies.  Th-e  most  obsCiBate  casta  of  fjleet,  which 
have  buen  suhjectcd  to  Taiious  remediea  and  iiiJL'utioiis  iif  (liffiircut 
kinds,  often  recover  if  the  general  hoaltli  of  tlio  patiuut  he  improTcd 
by  tonics.  The  ixiinmoa  tincture  ef  Eesqulehloride  of  iruit  uud 
quassia  pcrscTered  in  regularly  for  several  weeks  is  particularly 
vaJnabie  in  these  cuiis,  and  it  is  luore  than  pi-ohahle  tbut  th*  h^;^efifc 
rfflults  frum  the  iniprovement  in  the  general  htaltli. 

Among  the  most  obstinate  of  the  eajoJitiuns  which  give  rise  to 
the  presenee  of  pus  in  the  uriEe^  id  chronic  intlaoimatioii  of  the 
bladder,  not  dependent  ujjon  stone.  Tiiis  is  often  called  catarrh  of 
the  bladder,  and,  in  many  c&ses,  is  undoubtedly  connected  vrith  a 
gonty  state  of  sj'sUim.  I  hitve  had  considerabli!  experience  in  the 
treatmcnti  of  this  couiiition,  and  am  satislicd  that  iiy  fiir  the  most 
succoasful  plan  is  te  attend  to  tho  genera!  health,  and  not  to  trust 
to  remedies  whith  arc  considered  to  tsert  a  specific  action  upon  the 
diseased  mneous  mcmhmne. 

Many  ca^es  of  chronic  disease  of  the  Idadder  that  1  have  SCCn, 
liBTc  been  subjected  to  all  kinds  of  treatment,  hut  not  one  plan  baa 
"been  persisted  in  fiir  n.  sufficient  time  for  any  henelit  to  result,  A 
patient  ia  ordered,  perhaps,  uyn  ursi  for  a  week;  then,  being  no 
better,  it  is  changed  to  buchu,  pareira,  or  ehimaplida,  next  acids 
are  tried  with  or  without  aume  tonic  infuaionj*  then  alkalies,  and  so 
on;  while,  in  the  mean  time,  the  patient  has  lost  his  up[)etite,  and 
haa  gradually  got  weak,  and  pcrhapa  has  night  sweuta.  As  the 
disease  continues  unabated  he  begins  to  luse  hope,  and  suiferB  more 

■  An  infii-^lon  nf  the  root  oFcomTr^ii  pi>up-h  ^asa  (rnfi^um  ffp^,>i}  hFu  Jw*n  strcnffiy 
recomoiBQilEd  Irj  Sir.  lieory  TliompsuQ,  aa  n  iuluat)le  rKmedy  \a  Ga.iea  or  irrilaliiK 
blndJer  dtp^niUnjr  npan  Toriaus  carL-^^,  TTre  prii'Jullnn  is  nn  ornipc  of  the  dripd 
tIiIzoclio  lorn  pint  nf  Iwlliap  n-alcr.  The  paliunt  may  uike  rroiii  13  oz-  Iv  a  pint  o-f  the 
infusion  in  Si  bimni.  I'Tltif^Qin  repcnii  tiaa  betn  incoireclly  izalli^d  Ltie  "  ciiwrnou  biod- 
w«d,*'  but  iha  jiE<int  nsiially  kcowa  09  "Lindueed."  i^  the  ItkFiio  convnULiDiis  wltb 
«hil£  fluff  era  icouToFmiui  ^epiam.}  I  hJiTeiint  yet  teen  al>lB  to  form  any  crjnclugiOD 
u  toltis  'alut  ipf  till!-  rtiiifrili'  from  ffii/Orii'Htj,  iiiil  Sir.  Thomr^on,  conai'icra  it  b.'ilfr 
UiBn  CiLichu,  and  i-pc^s  of  it  ia  iiigb.  Ivruia.    idceMr.l'li'Uitil'iNii'Bliiiieiiiillie  ''Lajic^," 
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and  moTE  trom  pain  and  the  irritability  of  tte  T>ladder.  The  at- 
tuntioD  being  nticussariJj  directed  to  the  ailing  organ,  the  ci>a(lition 
often  sc'enis  tQ  tlie  pa.tii.:nt  i&r  wgrsc  tliiLn  it  really  is,  If  uvcb'Ci^b^, 
tlie  abovH-iuentiuDGd  conditiuns  react  upon  each  other,  and  the 
patient  gets  worse.  Tito  quaiitity  of  pua  found  iu  the  bladder 
incruasee  cnnsidorably,  and  the  calls  to  mictumt*  aje  incessant. 

6'ow,  ia  sncli  a-  ci»s6,  it  ofteu  bippenS  that,  if  the  stomach  be  fiet 
right  hj  dihitu  acids  and  pepaiiie — if  Btimulants,  which,  porhaps, 
have  hcpn  withheld  altngeiher,  be  given  in  m-oderation  at  m<!als — 
if  the  Jiot  he  simple  but  nutritious^f  the  patient  take  moderate 
walking  or  earriiijrB  eserciso  in  the  open  aiTj  especially  if  he  he  sent 
to  &  pleasant  part  of  the  countTy,  or  to  tiie  sea-sido,  where  he  can  at 
the  same  time  be  amused—if  ha  he  ordered  the  tincttue  of  the 
aosqilicblorido  of  iron,  heginuing  with  ten  drops,  and  gradiially  iu- 
cn?asing  the  q^uantity  to  hajf-a-draehm  tbree  times  a-daj,  in  infusion 
of  quasisia, — a  j;reat  improvemont  may  take  place  in  a  few  weeks. 
The  n:j;ht-swt'ats  cease,  the  patient  gains  in  strength  and  Lncreasea 
in  weight,  and  is  able  to  retain  hia  water  for  three  huurs  or  longer, 
while  the  proportion  of  pua  formed  is  considerably  lessened.  I  hiTe 
seon  pationt.s  put  upon  this  plaa  steadily  improve  for  sis  months, 
and  I  have  given  the  iron  regularly  for  a  twelvemonth,  in  some 
aasus,  with  real  hetiolit.  In  fact  it  will  often  happen,  that  a  patient 
will  resume  the  remedy  himself,  after  having  given  it  up,  than 
which  there  can  be  no  stronger  evidence  of  its  nsefiilness.  It  ia 
true  tha-t  iiuny  pfttients  get  tired  of  taking  one  remedy  for  £0  long  a 
time,  unless  the  improvement  is  decided  and  ohvioua.  It  too  often 
happcjts  ttiit,  liy  giving  way  to  a  patient'?  capriM  in  trjiiig  tbii 
thing  and  that,  valuable  time  is  lost.  The  patient  might  have  been 
relieved,  !>)■  xtfady  perseverance  in  a  common-sense  course,  in  less 
time  than  he  has  epent  ia  trying  first  one  repnted  remedy  and  then 
another,  in  the  hope  of  relieving,  immediately,  a  chronic  malaiiy, 
although  it  ia  physically  impossible  that  healthy  aetion  can  be  res- 
tored, excopt  by  a  very  gradual  progressive  change,  which  reqaires 
couBidorablc  time  ftii  its  eompletion. 

It  is  clearly  right,  in  such  a  disease  as  thia,  to  tell  a  patient  at 
one*  tha.t  he  ciifinut  recover  in  a  week ;  and  it  is  wropg  to  allow  him 
to  think  that,  hy  any  special  remedy,  the  disease  can  be  cored  as  hy 
an  antidote.  If  patients,  who  are  utterly  ignorant  of  the  nature  of 
the  malady  from  which  thej  are  suffering,  will  obstinately  persist  in 
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acting  according  to  their  own  prejudices,  and  insist  upon  being 
misled,  to  their  own  detriment,  aa  some  undoubtedly  will,  it  is  out 
of  our  power  to  help  them.  All  that  can  be  said  is,  that,  if  they  had 
any  real  knowlei^e  of  physiology  and  medicine,  they  would  have  had 
more  confidence  In  ns  than  In  an  ignoramus  who  promises  a  rapid 
cure,  and  is  ignorant  of  the  nature  of  the  disease. 

In  all  bad  cases,  more  especially  if  the  pus  is  ever  converted  into 
the  ropy  mucus-like  mass  in  the  blailder,  it  is  of  the  first  importance 
to  use  injections  of  warm  water.  This  is  a  very  simple  operation, 
and  affords,  even  in  extreme  cases  which  cannot  be  cured,  the 
greatest  relief.  Some  use  injections  of  dilute  nitric  add  (one  drop 
of  the  strong  acid  to  each  ounce  of  water),  but  the  chief  benefit,  I 
believe,  arises  from  removing  the  decomposing  matter  which  irritates 
the  mucous  membrane  and  excites  decomposition  in  the  fresh  urine 
as  feet  as  it  reaches  the  bladder,  so  that  plain  water  (warm  distilled 
or  rain  water)  answers,  in  almost  all  cases,  perfectly  well.  It  may 
be  injected  through  a  double  catheter,  or  through  an  ordinary  ca- 
theter, and  drawn  oiFby  the  same  instrument.  The  bladder  should, 
of  course,  never  be  fully  injected,  as  distension  of  its  coats  always 
does  harm.  In  bad  cases  it  is  necessary  to  wash  out  the  bladder  in 
this  way  every  day. 

In  all  cases  in  which  the  formation  of  a  considerable  quantity  ol 
pus  goes  on  in  any  part  of  the  organism  from  day  to  day,  it  is  of  the 
first  importance  to  pay  attention  to  the  general  state  of  the  patient's 
health,  and  experience  has  proved  that  the  remedies  which  do  most 
good  are  those  included  under  the  head  of  tonics.  In  many  cases, 
too,  stimulants  are  required.  The  quantity  of  pus  varies  from  time 
to  time,  and  it  will  be  found  that  it  increases  if  the  blood  becomes 
poor,  while  the  formation  of  pus  diminishes  as  the  patient's  health 
improves.  A  greater  quantity  of  material  becomes  pus  when  the 
system  is  weak  and  low,  than  when  the  nutrition  of  the  body  has 
improved.  This  fact  has  been  explained  in  different  ways.  It  seems 
to  me  probable  that,  when  the  blood  is  poor,  transudation  of  nutrient 
matters  occurs  more  freely  than  in  the  opposite  condition ;  and  it  is, 
I  think,  mainly  in  this  way  that  iron,  many  tonics,  and  alcohol,  act 
favourably.  The  pus  grows  the  faster  the  more  it  is  supplied  with 
nutrient  matter,  and  it  takes  pabulum  which  is  really  required  by 
the  other  tissues.    The  pus  lives  faster  than  any  healthy  tissue. 

Cases  of  sacculated  kidney  require  perfect  rest,  nutritious  diet, 
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tai  tonics.  For  the  treatment  of  tlic  different  forms  of  pelvic  cel- 
lulitis, I  must  refer  to  works  upon  the  ilist'a^CR  peculiar  to  women. 

The  trnarniont  of  caleulus  in  the  kidney  will  be  ili^cussed  in 
Chapter  XVJII. 

Deposits  op  Eabthf  Phobphatbs. 

The  earthy  phospTiates  soluble  in  acidsj  but  insoluble  in  water 
and  alkaline  solutiuiis,  which  are  most  commonly  met  irith  as 
deposits  ill  urinr,  are,  tlie  ordinary  SripJe  or  aiiimonifico^magnesian 
pkotphite,  or  the  phoajiliale  iif  luimtoiiia  eaid  itiagnesia;  and  the 
jikosjiltah!  of  Unit: 

3S7.    Of  Triple   or   Ammaiuitco-'Uagriiaeiaii  FliDspbate. — The 

triple  phosphati!  tTystallisPs  in  two  or  tliree  different  forms.  The 
most  onimon  form  is  that  df  the  triaii(;:«lar  prism,  with  obliqaely 
truncated  emls;  but  these  arc  sometimes  complicated  by  th-e  bevel- 
ling of  tho  tcTOiinal  wlges.  Not  unfrcquently  the  crystal  ia  foand 
much  reiluKod  in  length,  and  the  truncated  estremities  become  so 
Sipproximated  as  to  giTc  the  appearance  of  a  square  the  oppoaite  angles 
[>f  wbich  are  connected  by  fitmigbt  lines;  and  thuaan  appeajanceveij 
closely  resembling  that  of  an  oetohedral  crystal  of  oxalate  of  lime  is 
prodEccd.  Crjfitala  of  triple  phosphate  are  very  frequently  deposited 
from  ncul  -unm;  anil,  when  dear  and  immised  with  other  deposits, 
they  form  a  uiijst  beaiitifiil  loieroscopic  object.  (Plate  XIX.,  Fig.  98.) 

398.  Testa  fOT  the  Earthy  Ptoapliatea.— If  ammonia  be  added 
to  fresh  urine,  or  to  a  Eolution  of  plioepbate  of  goda  and  sulpha,te  of 
uiagEGsia,  iimmoniaco-magneaian  phosphate  ia  precipitated  in  the 
form  of  beautiful  at-eliate  crystals,  as  I  mentioned  wben  speaking  of 
hea-lthy  urine,  and  pliosj)hate  of  lime  is  tliown  down  ia  the  fcum  of 
a  fine  gninliljir  ataorplioua  prGcipita.t<?, 

Ammoniaco-magiicsian  pbosphate  is  slightly  soluble  in  pure 
water,  particularly  if  it  ei>ntain  carbonic  acid.  It  is  iUBolablfl  ia 
BolutionB  i)f  ammouiaca.!  Eilts.  Heated  in  the  blowpipe  flame^ 
ammojiiaeo-Eiagnesian  pliosjAate  evolves  a  disagreeable  odoor  of 
ammonia,  aud  aftfirwards  fuse-s,  producing  a  whitish  enamcL  If 
the  jihosfli'itc  of  mnijiiesin  thus  formed  be  diasolved  ia  a  little 
dilute  acid,  the  triple  salt  may  bo  aga.iii  formed  upon  the  addition 
of  ammonia.  The  presence  of  phosphoric  acid  can  readily  be  proved 
by  the  appmpi'ia.te  teets. 
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889.    Deposits   associated  with   Triple   Pbospbate.— Ammo- 

niaco-magneBian  phoaphate  seldom  occurs  alone  as  a  urinaiy  deposit. 
Its  presence  is  often  associated  with  urate  of  ammonia,  and  some- 
times with  uric  acid.  I  have  also  observed  crystals  of  oxalate  of 
lime  mixed  with  those  of  triple  phosphate.  In  highly  alkaline 
srine,  it  is  usually  accompanied  with  pas  and  phosphate  of  lime. 

800.  Fliosphate  of  iJine  occurs  commonly  as  minute  granules, 
and  small  spherical  masses  or  angular  particles,  and  it  may  also  be 
noticed  in  the  form  of  minute  dumb-bells — an  appearance  probably 
due  to  the  adhesion  of  two  little  spherules,  which  afterwards  become 
coated  with  a  tresh  deposit  of  the  phosphate.  Phosphate  of  lime  also 
occurs  in  urine  in  a  crystalline  form,  as  was  first  demonstrated  by 
Dr.  Hassall  Phosphate  of  lime  is  usually  associated  with  the  triple 
salt — always,  if  deposited  from  alkaline  urine.  In  cases  of  disease 
of  the  bladder,  in  which  the  urea  becomes  very  rapidly  decomposed 
into  carbonate  of  ammonia,  much  amorphous  phosphate  of  lime  and 
crystals  of  triple  phosphate  are  precipitated.  It  must  not,  however, 
be  supposed  that  highly  alkaline  urine  necessarily  contains  a  very 
large  excess  of  earthy  phosphate ;  for  often  an  esccssiTe  quantity  of 
the  salts  have  been  found  dissolved  in  acid  urine,  in  which  case  the 
excess  can  only  be  discovered  by  chemical  analysis.  (See  Analysis 
44,  p.  188.)  When  the  secretion  is  alkaline,  the  phosphates  are 
always  preeipiteted,  and  become  risible  to  the  naked  eye  as  a 
deposit. 

Phosphate  of  lime  dissolves  in  strong  acids  without  effervescence; 
and  from  this  solution  is  precipitated  in  an  amorphous  form,  upon 
the  addition  of  ammonia.  The  salt  is  infusible  before  the  blowpipe, 
oUless  mixed  with  triple  phosphate;  and  its  fiiability  increases 
according  to  the  quantity  of  the  latter  salt  present.  The  lime  may 
be  recognised  in  the  usual  way  by  the  addition  of  a  solution  of 
oxalate  of  ammonia  to  a  solution  of  the  salt  in  acetic  acid. 

Phosphate  of  lime  is  soluble  in  albumen ;  indeed,  it  is  by  reason 
of  its  solubility  in  this  substance  that  the  phosphate  of  lime  formed 
by  the  action  of  pliosphoric  acid  on  the  egg-shell  becomes  applied 
to  the  formation  of  the  osseous  system  of  the  embryo  chick.  Mucus 
also  is  a  solvent  of  this  salt,  and  from  the  mucus  of  the  gall-bladder 
a  considerable  quantity  is  deposited  as  decomposition  proceeds 
(Plate  XX,  Fig.  101). 
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301.  Fhospliate  of  I.iine  in  ttae  Form  of  SpIienOea  uul 
BmaU  Dumb-bellB.— Depoisits  of  ptosphate  of  lime  arc  geaenillj 
gra.ttiilar;  ?)nt  after  a  dcpcpsit  has  been,  allowed  to  stand  for  Bome 
days,  little  sijherulcs  on;  very  frtquentlj  found,  and  it  is  also  ni>t 
iiiicommofl  to  meet  with  small  durali-lyell  crystals.  Crystals  of  the 
latter  cbaTQcter  are  very  ototi  deposited  in  dceomposing  miwus, 
dc'rii-ed  frmo  several  mucous  surraccs,  as  well  as  in  that  of  the 
nriimrj  mucows  iin!m!>ranp.  Some  of  the  largest  of  these  dnmb-teli 
CTjstala  of  phosphate  uf  lime  arc  represented  in  PUte  XX.,  Fig.  10^ 
Tlicy  were  found  in  the  urine  of  a  patient  siiffejing  from  continneil 
feTer,  under  the  care  of  Mr.  Cairur  of  Cambridge,  who  sent  me  the 
spcjcimoii. 

A  peculiar  form  of  deposit  of  earthy  phosphate  is  represented  in 
Plate  XX.,  Fig.  103.  It  consisted  partly  of  phnsphnte  of  lima,  ajid 
partly  of  triple  ]hliosphate,  There  were  no  true  crystals,  neither 
was  the  deposit  in  a  palvarul&nt  form.  The  little  angular  massea 
represented,  wn^rc  the  only  hodit^s  found  in  this  pecuUai  deposit. 

SBS.  Of  PhoBphftte  of  Liane  la  ct.  CryriftlliBe  Foim.— A  phos- 
phate of  the  fiirin  rcprcsciiteii  in  Plate  XX.,  Fig.  104,  is  not 
un.commojil^'  fuurd  in  urine.  I  have  not  been  ahle  to  coimect  its 
presence  with  any  special  state  of  the  eystem,  nor  to  ascertain  tha 
«oii<!Jtions  apon  whieh  its  deposition  depends.  It  is  yery  frequentlj 
aasociated  with  oxalate  of  Jiinc,  and  oceura  in  acid  urine,  A  cod- 
Bidcrable  quantity  of  these  erystalB  wero  deposited  from  the  urine  of 
a  man  who  had  a  rough  oTal  calculus,  composed  of  oxalate  of  lime, 
impacted  in  the  ureter.  The  case  is  given  in  Dr.  Todd''a  '*C'[inicai 
Leotures"  2nd  ed.,  p.  5(12.     'fbcy  were  osamined  aa  follows: — 

(Jlsrcii,  1851.)  "The  deposit  from  about  a  pint  and  a  half  of 
urine  waa  well  washed  iritti  water  and  alcohol,  and  filtered  ;  it  wu 
then  dried,  incinerated,  and  decarbonised.  The  form  of  the  crystals 
had  nvt  been  mB.t*;rinl|y  altered  by  the  ignition  ;  for,  when  ■eTiuni nti 
by  the  microscope,  scarcely  any  change  could  be  olserved. 

"  A  pfjition  of  the  decarhonised  crystala  were  dissolved  in  iiJuti 
hydrochloric  acid  (they  were  only  very  slowly  soluble  in  acetic  ac 

"  ].  Ammonia  and  potash  produced  gelatuious  precipitates. 

"  2.  Chloride  of  barium  caused  a.  slight  precipitate  in  thp 
Golutiou  ;   but,  upon  the  addition  of  excess  of  ujumonia,  a 
white  precipitate  occurred. 
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"3.  After  the  addition  of  ammonia  and  re-solntion  rf  the  preci- 
pitate by  iLOCtic  acid,  oxalate  of  ammonia  nas  added,  mul  a  white 
gran.ii]ar  precipitate  was  produced. 

"■4.  After  the  addition  of  nitrate  of  cobalt  aad  ignition  in  the 
blowpipe  flame,  a  hejmtifu]  hlue  TCiis  givi-n  tt>  the  mass."  This 
reaction  usuitlly  oecurfi  with  pLcsphate  of  lime,  as  well  aa  with 
alamina.  ITiese  crystals  tht'n  ooii.sisicd  priiicipiillj  of  phosphate 
af  lian). 

In  another  case  which  I  pinmined,  the  crystals  also  appeared  tn 
consist  principally  of  phosphstu  of  liwc-  They  were  dissolved  in 
nitric  acid,  and  ammonia  added.  An  iimofphous  precipitate  0CH:iim;d; 
fciit  no  crj'et-ils  wore  fortiicd  affOT  the  lapse  rf  Purac  bnur?.  After 
separation  of  the  lime  byosal[itc  of  ammonia,  and  filtTatiiin,animoiiia 
and  phosphate  of  aoda  were  aiidi'J.  A  very  fow  orystuls  of  triple 
ptosphate  formed  after  the  lapse  iif  some  time.  There  was  an  abnn- 
dant  precipitatj;  of  oxalate  of  lime. 

In  other  cases,  a  pbrpphatc  of  miignwia  seemed  to  predonilniitt. 
From  not  being  able  to  make  satisfactory  qiiatititatiTo  analyses, 
owing  to  the  small  iiiiantity  of  the  salt  ohtdiied  fnresaminati'.'D,  1  was 
nnable  to  deti'niiiue  the  exact  Etiture  vi  these  cirstals.  They  are,  as 
I  before  said,  found  in  aeid  urine ;  and  pbosph^jiie  acid,  lime,  find 
magnesia  are  present.  These  are  probahly  the  crystals  which  were 
regarded  by  tht  late  Dr.  Gelding  Bird  as '"'small  calculous  Mncretiona 
and  simple  atdliB  of  the  neutral  salt."  1  have  seen  these  crystal&  in 
mine  of  persons  auffering  fnuii  ni^  particular  malady  whatever,  and 
I  hare  not  teen  iiHe  to  connect  tbeir  preBeuee  with  any  particular 
pathological  state.  The  crystals  arc  not  generally  found  for  many 
days  together. 

39S.  Dr.  Haasall's  Obaervationa  on  the  OryBtala  of  Phosphftte 

of  Limft. — Dt.  Ilassall,  in  an  interesting  paper  puhlishcd  in  the 
"  P foceeihii-is  of  l?u-  RmjuI  SmiHi/,"  Vul.  X.,  p.  281,  Jan.,  1S60, 
has  stated  that  phospliate  of  lim<?  in  very  ccnimauly  fvund  in  deposits 
from  human  urine  in  a  eryrtalline  form.  Fie  gives  nuaiititative 
analyses  of  four  specimens  of  deposit  which  cgntained  the  phosphates 
in  the  following  propeirtions : — 

nibflBic  jihosphalc  »(  tDngneaiEi     OM.t     fl"47      J'3D 

SibMic  phosphate  of  lime       .     ISH     6'llt     iil     1-9S 
2-00     (i-t;5.    y'71 
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Tills  iiutliLir  states  that  Dr.  Guiding  Bird's  "  pemii/omi "  csystab 
of  ammoniaco-raagiK'sian  pliosphate  ars  really  a  modification  of  those 
of  phosphate  of  lime.  Tha  crystals  repieseatenl  bj  Dr.  HassaO  in. 
Fig.  1  appear  to  te  similar  crj'stals  tu  thDse  I  TiaTc  dellDcated  in 
Fig.  35,  the  chemical  composition  of  wliicli  I  hava  alloded  to.  {Set 
also  "  lUualnniorm,'"  Plate  XXIL,  Figs.  1,  2,  3,  4,  5,  6.)  1  have  never 
obtained  these  crjetuls  in  siiffiuieut  ijuantitj  for  a.  quantitative  esa- 
mination,  bnt  have  esimined  Buvcral  spcciinena  quajifcativelj,  and 
have  found  that  thcj  contained  ainmouiaco-niagnesiaii  phosphate,  as 
well  as  phospliate  of  lime.  Ihe  latter  was  hj  me  enoDeoiislj  regarded 
as  tlic  less  important  constituent  of  the  crystals,  and  titi  form  said 
Crystalline  propertitaof  tlie  salt  mere  referred  to  tlie  triple  phosphate. 
If,  howtTcr,  the  crjstalJiae  form  nf  the  pure  salt  in  Dr.  Hassall's 
fourth  analysis  is  represun  tisd  in  his  Fig.  1,  the  composition  of  tlifise 
crystals  is  determined,  and  the  pliospkatc  of  magntisia  obtained  in 
Bome  of  my  esiiminations  must  be  regarded  es  an  impuritj,  aad  not 
as  a  necessary  constituent. 

But  Dr-  Hassall,  in.  the  piLper  ahufe  referred  to,  goes  so  far  as  to 
say  "  tliat  pliospha,tc  of  lime,  in  the  form  of  crystals,  is  of  irmch  more 
frequent  occurrcoue  in  Lnmau  urine  than  the  triple  phosj>hate,  M- 
cluding  those  cases  of  the  prcsengc  of  the  latter  phosphate  which  are 
due  to  the  decomposition  of  the  urea  of  the  urine  subsequent  to  ila 
Ciniasion  "  ;  and.  that  " granular  tnJcareou?  deposit^  are  nauch  moie 
rare  than  the  cryftalline."  Hoiv,  in  these  sta.temeEts,  1  think  he 
will  find  that  fyw  observers  will  agree  irith  him  ;  for  that  the  orili- 
nary  crystals  so  commonly  present  in  the  urine,  and  usually  termed 
triple  phosphate,  are  actually  composed  of  that  salt,  there  cannot  be 
the  Gmallest  questiun.  Crystals  of  esactly  fiimilar  form  may  be 
readily  obtained  arti!iei:illy.  The  salt  is  easily  obtained  from  any 
urine  by  prccipitiitiou  by  aaimouia,  and  is  often  found  very  nearly 
pure,  in  large  quantity,  in  urinary  calculi.  That  these  crystals,  BO 
familiar  to  cverjuQc,  arc  mure  freq^uently  met  with  tbaa  any  otler 
form  of  earthy  phosphate,  crysta,lline  or  non- crystalline,  I  conclude 
110  one  TTil]  deny.  That  phosphate  of  lime  often  occurs  in  urine  in 
an  Eimorphous  form,  and  not  unfrequcntly  in  little  spherules  and 
small  dnml)-boll.s,  as  ha\G  been  figuicd ;  and  that,  when  thr&wn 
down  from  its  solutions,  the  deposit  ia  amorphous ;  and  that  in  cal- 
culi it  is  amorphous — are  facts  generally  assented  to,  and  they  hufe 
been  repeatedly  confirmed.    It  ^eeras  to  mc  that  thege circomstancM. 
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militate  against  the  eoncluaieB  anrive-J  at  hy  Dr.  ITassall  a.?  to  the 
relativB  frequency  of  the  crystiilliEe  forms  of  jilioepliate  of  lime  and 
triple  phosphat-e.  i'or  lave  1  been  alilo  to  cttnlinn  Dr,  Hassall's 
otserrationa  upon,  the  patholugiual  importance  of  these  deposits  of 
phosphate  of  lime.  It  is  a  fact  tiiat  in  tte  majority  of  caws  in  which 
real  "escess"  of  phosphate  of  lime  csiats  io  the  urine,  it  is  escreted 
in  solution,  and  does  not  form  anj  deposit  at  all. 

Pkosphate  of  limo  may  bo  rcaiiiiy  tilitaiiwd  in  a  crj^stdliiic  form 
ly  adding  a  few  drops  of  i;hluriile  of  calcium  to  nrin-e  (lience  Jones), 
J  have  succeeded  itx  CfUlsiHg  tliJS  and  many  otter  suhstAUCCS  which 
do  not  readily  cryatnltise,  to  assume  most  perfect  crystalline  forms  in 
glycerine.  If  a.  little  chloride  of  calcium  be  dissolved  in  a  ilrop  of 
glycerine,  and  a  little  phosphikt*  of  soda  in  another  drop,  and  the 
two  drops  he  allowed  to  interniis.  v»^ry  gradually  undi?r  thin  glass 
upon  a  sliilc,  most  U.'autiful  crystals  of  phosphatG  of  lime  will  make 
their  appearance  in  the  course  of  a  few  days. 

On  the  cryatalline  fonas  of  phcspLute  of  lime  in  urine,  see  also 
th9  papers  of  Dr.  Bi?nce  Jones  ("  Clwiir.  Society/  Trtnis."  1S61)  and 
the  p*p«r  of  Cr.  Roberts  [''Brit.  M.;}.  Journ.,"  it;irtli  IJOtli,  laSl). 

8H.  Of  the  ClbiicaL  Impoitance  of  Deposits  of  tlie  EeurtLy 
TboBptaates. — The  conditions  under  which  an  t'sccss  of  alka-line 
phosphfites  occurs,  h»*f  been  already  considcrtd  in  Cluipter  X.,  ajid 
1  have  also  referred  to  cases  of  mollities  ossiiim,  in  wLidi  an  cicess 
of  the  earthy  phosphates  was  escreted  in  the  urine  {\  936).  The 
rema.rka  made  up'in  the  question  of  "■cjjirfss"  of  a  constituent  and  its 
precipitation  a.a  a  visible  deposit,  must  be  home  in  miitd.  In  the 
great  majority  of  cases  in  which  there  ia  a  deposit  uf  earthy 
phosphatesj  there  is  no  "(wmss"  at  all,  and  the  depiisition  depeude 
npoa  the  urine  bein^  ncutial  or  less  icid  than  usual,  or  upon  the 
decomposition  of  the  urea,  and  eonsequontlj,  the  formation  of  car- 
bonate of  aunQDnia  after  the  urine  has  left  the  bladder  (-SW  §  382). 
It  is  common  enough  to  iiuJ  triple  phosphate  in  the  urine  in  cases 
of  dyspepsia,  perhaps  from  the  BeCretioil  of  tflo  large  a  quantity  of 
highly  acid  gastric  juice  or  from  the  formation  of  other  acids. 

In  Tarioug  cases  of  disease,  arising  from  raore  or  loss  complete 
paralysis  of  the  nerres,  owing  to  changea  occurring  in  the  nervous 
centre  itself,  or  at  the  diBtributioR  of  the  nerves  in  the  mucous 
iQera"brane,  the  action  of  tie  bladder  may  become  Impaired  and  it 
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iiiaj  fail  to  espel  ita  contents  completely.  ITic  urine  tlma  retained 
gaiiietiiut.'s  uiidergccs  c}ijiiigc  iu  the  bladder,  and  the  macoiis  mem' 
trape  suffers  in  consequent.  Earthy  phospliateis-  precipiitated,  uid 
the  condition  thus  iuducL-il,  witbuutiuttfrfereuci!,  gradually  increHsefi, 
leadipg  t^  the  Btato  of  bladder  referred  to  on.  page  324. 

Tlieri!  are  cases  in  wliich  pbosphatcs  are  deposited  upon  eTerj 
part  of  the  urinnry  mucoua  mcmbHme, — bladder,  ureters,  and  the 
pelvis  of  the  Itidneya,  aiiparently  depending  upon  changes  wlicli 
result  originally  from  some  affection  of  the  nerves.  Althougli  tha 
Ibrmation  uf  epithelium  a,iid  all  tlio  essential  phenomena  of  nutrition 
and  sccretiun  may  take  place,  independently  of  nervous  S/etLon,  it  ia 
quite  certain  that  the  rej;iiliiritj  i>f  these  changes,  the  eTen  floT  of 
nutrient  pabulum,  and  tlie  regulation  of  the  proper  proportioa 
distributed,  are  Jeteimiued  ly  the  nerves.  Hence,  it  folloirg,  that 
if  the  iiervt'3,  di.stributcd  to  a  stnicture,  he  destroyed,  or  their  action 
iojpaired,  directly  cr  indix<:ctly,  th'O  tiseue  soon  siiHeris,  its  stnicture 
becomes  ititered,  and  its  function  imperfectly  perfornjed. 

Somo  of  tbeso  cases,  perhaps  the  great  majority,  a^e  due  to  \vs\ 
disease,  for  that  condition  known  aa  chronic  inflamnantion,  affecting 
one  pirt  of  the  mucous  laembronc,  ia  vorj-  prono  to  spread.  It  may 
estend  fruoi  urethra  to  bladder,  and  even  into  the  ureters  and 
pelvis.  A  rough  aIii!i:iBt  ulcerated  state  of  the  mucous  niembrane 
may  spread  iu  the  opposite  direction — from  the  kidneys  towards  the 
bladder.  In  [ill  casog,  tlio  uriuo  in  contact  with  a  small  portion  of 
such  altered  Burf^cc  would  Itc  decomposed  and  its  earthy  phosphato 
precipitated.  These,  with  the  epitbehiini  and  mucna  of  the  part, 
would  fonii  irregular  projections  and  interrening  depreasions,  in 
wbdch  more  urine  would  be  di'toiuposed ;  and  so  the  process  might 
proceed,  unltss  the  nutritivt  changes  taking  plwce  helow  the  aurfaoe 
return  to  a  perfectly  healthy  state,  when  the  matter  deposited  would 
soon  be  thrown  off,  the  even  growth  of  new  healthy  epitheliiim  would 
proceed  below,  and  the  surface  would  again  assume  its  Etuooth 
healthy  character.  For  this  reason,  in  sneh  cases,  it  ia  ai  the  first 
importance  to  pay  attention  to  the  general  health,  for  it  is  obvious 
that  if  the  blood  he  ia  an  unhealthy  cnniition,  the  action  aud 
Ewtritiuu  ijf  the  nerve-centres  will  suffer,  in  which  case,  the  Doimal 
state  of  the  mucous  memhrano  cannot  be  regained. 

Disease  of  the  mucous  membrane,  and  impaired  action  of  its 
muscular  coat,  also  results  from  disease  of  the  central  part  of  the 
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neTTrJUB  sygtem,  and  some  of  those  eases  arc  among  tte  niMt  Jis- 
treasiDg  vrliich  the  phyaician  is  ■erer  calleJ  uptm  to  trtjl.  The 
affection  begins  perhaps  in  the  Qerve-eelia  of  the  cord  itself.  Thcec 
giaduallj  Tiadeigo  change,  and  manj  cease  to  act,  or  the  nerTca 
arising  from  them  iiiaj  hu*  presae^i  iiijoii  or  dejfeneratL'  in  stnitture 
at  some  diatancc  from  their  jKiint  of  urigin.  Oyer  thcec  structural 
changes  we  eiin  exert  lictle  infliieiite  by  ri-medial  ;i{;eiit3,  ;uiJ  b^  tlie 
disease  prijcecds,  the  state  uf  the  patieat  becomtra  mure  paiaful 
to  witness. 

These  atructural  dia«iisus  of  the  cwri  are  t-f  the  utnwst  interest, 
and  their  pathology  lias  only  Tciy  recently  tceE  stadicd.  I  \xg  to 
lefiit  tLo  reader  to  souie  liloSt  iutcr^StiLj^  aud  very  eoidplete  cases 
ty  my  friend,  Mr,  Lotkharl  Clarlt-,  in  the  "  A  fnhh^rs  of  2/f(liciiie" 
Vols.' 11.  and  III. 

3i95.  Of  the  TTeatinent  of  Gases  In  wMcli  Fliosphatic  De- 
posits occur,— Wlitn  the  couilitiou  is  only  temporary,  Ktaall  doses 
of  dilute  acids  in  a  liitter  infiisioa  hefurc  meals,  or  the  tiiietiire  of 
the  sesqui chloride  of  iron,  itiH  generally  caawc  the  urine  to  become 
healthy  by  improving  the  action  of  the  stomach.  PopBin  (j"  .^16) 
may  dso  he  given  with  iilvantagc  ia  aonie  of  these  c;weB.  liciizoic 
acid  and  Benzoate  uf  ammonia  have  also  been  pioscribcil,  ;iiiJ  sul- 
phate of  zinc,  estract  of  nux-vomiva,  are  fivourite  r>Jiiedies.  If 
tlie  intestinal  canal  be  loaded  and  the  patient  have  been  living 
tflO  Well,  as  is  Hot  ntfreqlioiitly  the  Ctise,  Ik  littlc  tllio  pill  ami 
compound  cobcyuth  pill  will  set  the  patient  right. 

Alkalies,  as  Ur.  Owen  Eeca  was  the  first  lo  show,  und.m  lite  illy  do 
good  in  some  of  these  cast'*  of  phc-^pliatic  ariuf,  probably  by  their 
action  in  promoting  the  normal  cliemLcal  changes  in  the  blood 
rather  than  by  direct  autioii  upon  the  kiilncj  or  any  part  of  the 
geni to-urinary  mucous  membriino.  Dr.  Reea'  explanation  has  been 
already  referred  tn  (|  2(10). 

WhoQ  the  phosphate  in  the  urine  lias  persisted  for  somG  time, 
anil  ia  accompanied  with  any  symptems  refcrrible  to  probable 
affection  of  the  cord,  especially  if  the  bladder  he  irritahle,  and 
tberc  be  nervous  tiviti.'hing  of  the  muscles,  with  tiugliag  or 
numbness  of  the  skin  in  any  part  of  the  lower  half  of  the  boily,  or 
diminished  control  cVCt  the  Toluntary  movementa,  ueidfl  and  tunics, 
with  small  doses  of  opium,  sliould  ha  giTcn.    The  practitioner  will. 
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however,  meet  witk  many  cases  in  whicl  the  symptoms  would  jueti^ 
lum  in  inferring  disease  of  the  cord,  neTerthclcss  get  quite  well  aa 
BOOH  as  tlie  general  health  is  improved.  The  practitioner  before 
tiesting  sacb  cases  must  find  out  hitw  the  patient  lircs,  asd  aeccr- 
taio  if  he  is  suficriag  from  mentiil  anxiety,  eidlemeDt,  over-mental 
work,  &<:,,  and  he  must  avoid  giving  the  patient  reason  to  SUSpi^ 
that  he  thiaka  he  is  anffering  from  any  organic  disease,  for  many  of 
these  patients  are  terribly  nervous,  end  too  prone  to  dweU  qpon 
every  ache  or  pain  they  may  have,  and  aje  foolish  enough  to  refer  to 
medical  books,  witi  the  view  of  itgcertaining  its  canae.  The  diag- 
nosis in  these  cases  should  bo  very  guarded,  nuless  the  symptoms 
elearly  and  positively  indicate  the  real  natiirc  of  the  disease-  The 
consideration  of  thia  extensive  eubject  cannot  be  further  pursued 
here,  and  I  must  refer  the  reader  to  treatises  on  diseases  of  the 
■ooid. 

The  treatment  of  diseise  of  the  bladder,  in  whioh  the  mine 
<!0iitfliii3  puB  as  well  as  phosphate,  hus  teen  already  referred  tu 
(§  3SQ).     See  also  Chapter  XYIII  on  Calculi, 


CHAPTEK    XTI. 


Ubenz  in  Disease.  IV.  Op  Grandlah  akd  CnrsTALiiNE  De- 
posits, SJtATi  1»T  (iiTANTiTV. —  Urtf  Acid — Of  the  Cri/sfriUine 
Forms  of  Uric  Arid—Te.'itsjbr  Vrtc  Acid — Of  ihe  Clinical 
Imparlance  of  Uric  Acid — On  the  Tre»lmc>it  of  Casfs  in 
vikich  Uric  Arid  in  ihposHc-d  from  the  Urine — Xanthine — 
Oxalaie  of  Lime — Octi/hedral  Ort/slah  of  Oxalate  of  Lime 
— Form  and  Composilimt  of  the  C'rifstals — Dumb-dell  Crys- 
tah  of  Oxalitle  nf  Li-mc — Of  the  formation  of  the  Diimh-bpU 
Crystals — Of  thf  Conditions  tmdf  which  the  Ditmii-hell 
Crifs/als  oc/'iir — Chivucal  Composition  of  the  Duinb~JieU 
Cri/stdh — Deposits  often  associati'd  ivitk  Oxalate  of  Lime— ^ 
Of  ihe  Exominalion  of  Deptjsits  of  Oxulute  of  Lime  in  ihe 
Mio'Qsmpc,  and  of  ihcir  Cl/etnical  C/mrirflcrs — Of  Oxalate 
of  Lime  In  a  Clinical  Point  of  View — Of  ihe  Treotmeni  nf 
Cases  in  which  Oxalate  of  Livie  in  deposited  from  the  Urine 
—  Cy-''tino — Analyses  of  Urine  confailling  Cy-^ti»e — Of  Cyn- 
iine  clrnicalli/,  and  of  Ihe  'i'reatnisni  of  Cases  ui  which 
Iteposit-s  occur — Carhonate  of  Linw — Silica  or  iSilicic  Acid 
— £!o/id-eorpu-'id^s — Chemical  Characters  of  Urine  contain- 
ing Blofjd — Of  Blood  ill  Ihf  Urine  clinically — Of  th^  2)eai- 
meiil  of  Ila-niaitiria — Circidar  Spandes  closely  re^endiling 
Blood  -eorpiiscles  —  Cancer-cells  — ■  Tiiherele-corpnsclns  — 
Sphericnl  Cells  cmtltiintiiff  Niiolei  and  GrattuUir  Matter — 
Small  Organic  Globules. 

IV.— rHiRu  CiuLBa  OP  UBisAar  DBPoerrB. 

3&3.  Uric  or  LiUiio  Acid.— AmnMig  the  deposits  which  I  have 
arranged  in  a  third  cliiss,  and  which  are  claraeteTiaed  lij  their  ^mall 
l3ulk,  ty  their  crystaJline  or  gmtmlar  appearance,  as  well  as  by  thoiif 
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dcosify,  niiy  1*  montioiicil,  in  the  flrat  placo,  arte  or  ?tjfti>f  acid — a 
substance  wliich  has  before  beea  brougbt  [iiider  notice  as  a  con- 
stituent <if  htilthy  urine,  and  of  wliit'h  the  chemical  prfliwFti<!B  anil 
genera.)  charactere  were  tlien  "briefly  referred  to  (§§  135,  213). 
Urie  acid  furnis  a  crystalline  deposit,  iinil  piThapa  is  iiiorfl  frequently 
met  Vritli  than  any  uthi:;r  form  of  urinary  Ectlimf;ut,  with  the  excep- 
tion of  tlic  unitt's;  iinii  uli.li(iui;h  there  sctnis  reason  to  Iwlieye  that, 
as  yhemico-piithologital  i.E.veBtiga.tioii  advmcts,  we  sliall  no  longer 
regard  the  ]iresence  <.<f  this,  or  iudccil  of  any  (ithcr  subslaiiec,  in  the 
urine,  as  evidence  of  the  existence  of  a  particular  diathesis,  its 
presence  in  many  cases,  especially  when  the  deposit  uccars  Terj 
frequentSy  and  in  cousiderabk'  quantity,  affords  aii  indication  that 
the  eheailcal  chun^'cs  in  tlie  urgaDieni  are  more  or  lesa  moditied. 

The  'lu/niliiji  of  uric  add  in  the  urine  dt'pt'iids,  to  a  certain 
extent,  on  the  activity  uf  thti  skin;  a-nd,  as  a.  general  rule,  when 
th^rt-  is  profuse  uutaneoas  peKjdration,  the  amoEut  of  uric  acid  in 
the  urine  Trill  Is  found  to  diiBitiieh.  If,  on  the  uther  baud,  the 
function  of  the  ^kin  he  in  any  way  impaired,  or  perspiration  be 
impelled  by  cold,  a  i;ojisiJora"ble  iiwrea-te  iti  the  q^uautlty  of  uric  acid 
Trill  take  place,  iliircct  found  thut  the  aauount  of  uric  acid  dimin- 
ished after  siivere  perspiration;  and  Fourcroy  noticed  nwre  uric  add 
in  the  urine  of  a  mail  in  iTintcr  than  in  Bunimer.  In  thie  way  may 
"be  esplained  the  presence  of  the  large  quantity  of  uric  aeid  in  the 
urine  of  persons  atfccted  nith  acute  dropsy,  or  dropsy  after  scarlatina; 
and  it  seems  probable  that  the  frequency  with  Tihich  thcsge  d^pOMts 
are  met  Tvith  in  the  urine  of  persons  affected  nitb  skin  diaea^ca 
(especially  eczema  and  lepra)  may  be  due  simply  to  the  implied 
ftiii<;tion  of  the  skin.  In  increased  muBcular  exertion,  accompanied 
wlih  imperfect  respiratory  action,  uric  acid  occura  in  ahnormal 
quantity.  It  is  pres-ent  as  a  deposit  in  very  many  caaea  of  cheiea. 
It  should,  hoTTover,  be  borne  iu  mind  that  uric  acid  is  often  dissohed 
in  the  urine  as  a  urate  at  the  time  it  is  passed,  hiit  ia  afterwards 
precipitatei^,  being  pcrhiijjs  separated  from  its  combinatioD  vitli  sudi 
(urate  of  soda)  by  the  prot;es.B  of  acid  fermentation. 

397.    Of  tba  CrjrHtallme  T'ornua  of  Urio  Acid. — In   the' 
variety  of  erystalliiio  forn^i!  whieh  uric  acid  assumes,  it 
surpaased  by  any  other  eiibstance.     Its  true  priniitiTo  font 
easily  detenuinedj  hut  that  iu  which  it  appears  moEt  coQtf 
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the  rhnnibio,  alHnoiig'h  in  maoy  instances  this  occurs  with  two  of  its 
ajigles  rijUtnleJ.  From  its  salts,  }i<nveyer,  the  ai;iJ  maj  be  separated 
in  rhombic  tablets,  or  in  six-sided  [ilites,  somewhat  ri;scniWing 
crjBtalB  of  cjystine,  by  the  aildition  of  a<;etie,  nitric;,  or  hyilrochloric 
a.cid. 

TliG  form  of  the  crystal  is  mueh  affected  hy  tlie  strength  of  tho 
aciJ  vrhieh  ia  add-ed.  This  siilijyyt  lias  buen  investigated  by  Dr.  A. 
E.  Sansum  ("  Trinuiet'wnii  of  (Ab  Medivul  Soeietij  iif  King's  Coll^yi; 
L'mdon,  Winter  Hesskin,  IBSB-")?,"  p.  126).  Tha  foUoning  are  the 
result  8  :— 

....  ,,  ,.,  t  CrjstnU  feftul.ir;    mostly   (iiblts   and 

And,n.m.llquanu.7         -         -      j      iq„,rea ;  b.^^ei,. 

Acid  in  I>ir!^t;qa;inlily,ii4d^d  !o      \^  „„^    j  ^^^        ^.^i,   ^^,, 

*    strong    ».1«t,«„    «f     unte    cf       ^        Zt,uM^A  1.3Pn,roB. 

ammonia         .         .         .         .      )  °  " 

The  Tarions  forma  which  the  aubatance  aasiimcs  in  uriue  may 
often  be  tra^^cd,  by  intermediate  stages,  rn.iii  oiiP  into  the  other; 
but  the  L-omlitions  wliicb  dutcrmine  the  char.^ea  liave  not  pet  been 
satisfaetorilj  explained.  Doubtless  the  length  of  time  occupied  in 
the  formation  of  the  crjstil  has  much  influence  in  Jctcrmiiiiiig  its 
form!  for  not  unfrequeritly  '>Tie  erjstal  is  observed  to  aeciuiie 
entirely  different  cLariiytora  if  it  be  allcwcil  to  rero-uin  for  a  longer 
period  iiuniersed  in  the  tuine.  Some  of  the  commonest  forms  met 
with  are  repfeeented  in  I'late  XI.,  Fig.  57,  and  I'late  XX.,  Figs.  105, 
106.  The  most  importiiit  crystulline  forms,  besldDa  the  rhonihic, 
are  the  lectangukr  quadrilut^ral  iiriwnis  with  terminal  planes,  and 
the  durab-helL  cryata,!.  All  tither  forma  appear  to  be  some  modifi- 
cation of  these  three.  The  dumb-liell  form  of  crystals  is  occasionally 
meli  iritli  in  deposits;  but  it  may  often  be  readily  gbtiilned  by  the 
addition  of  an  acid  to  urine.  These  crysta.ls  must  not  be  mistaken 
for  duiub-bflls  of  oialate  of  lime,  from  whieh  tbcy  may  be  ijjii- 
tinguished  by  their  large  size  and  ilarker  colour,  and  by  their  being 
readily  soluble  in  alkalies.  I'uru  nrio  acid  often  crystallises  in 
micaceous  plates.  Uric  acid  di-posited  in  urine  can  gcncrd.lly  be 
distinguished  hy  its  colour  from  other  crystalline  deposits,  although 
two  or  three  instancos  have  t'umo  under  my  notice  in  Tvhich  tlie 
crystals  were  found  to  he  perfcelly  colourless.     Various  form.t  of 
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uric  acid  are  represented  in  Plato  XL,  Fig.  S7,  also  in  Plate  XS., 
Figs.  105,  106;  gee  ulsft  "  lUustmtmns,"  Flutes  IV.,  V.,  VI.,  VII. 
A  very  ^;i4rious  form  of  crystal  is  referred  to  apd  figyred  ia  Plate 
XIX.,  Pigs.  3  and.  4,  Vol.  i.  of  the  "Architfg  of  Medicine.'" 

Urio  aciU  is  fifjnictiintia  doposited  very  rapidly,  when  it  fonnB  a 
thin  glisteLing  ilm,  in  which  no  indication  of  crystalline  form  can 
be  deU'ctcd.  A  film  of  this  kind  wag  brought  to  me  some  time  since 
hy  Dr.  Ctmmliers.  After  the  lapse  of  a  day  or  tTo,  well  marked 
crystals  luado  their  appearance.  8oai6  of  these  films  are  composed 
of  layers  of  small  cTvatals,  closely  matted  together.  After  the  lapse 
of  a  short  time,  the  larger  crystuls  g^ow,  while  the  smaller  ones 
disappeai;  so  that  at  length  a  number  of  Large  vreU-defined  erystala 
are  prod  need. 

Ailejiosit  of  uiicacid  Bo-metimea  reserables  amorphona  orat©,  and 
even  nnderTery  high  powers  of  the  microscope  nothing  hat  mlmite 
grannleg  can  lie  Jotci^teil,  even  for  somo  hoiira  after  the  urine  has 
heen  passed.  I'lils  deposit  Is  nijt  Goluble  in  boiling  trater,  and  in  the 
course  of  from  24  to  48  houra  the  grannies  will  be  found  to  have 
increased  considerahly  iq  si??,  whilc  ramy  e^hibi-t  well-dcSned  crys- 
talline -form, 

3&8.  TeatB  for  TJric  Acid. — WliCTi  wc  arc  in  doubt  as  to  the 
nature  of  a  deposit  siispectci  to  consist  of  uric  acid,  we  may  examine 
it  as  follows.  If  it  oon&ist  of  uric  acid,  it  will  be  insoluble  in  hot 
water,  hut  soluble  in  alkalies,  potash,  eoda,  and  aramonia, 

1.  A  portion  of  the  deposit  is  to  be  dieaolved  in  a  drop  of  potash. 
The  alkaline  solution  is  then  to  be  treated  with  excess  of  acetic  acid. 
After  the  lap^c  of  a'few  hours,  crystals  of  nric  acid  will  be  formed, 
which  must  be  subjected  to  microscopic  examination. 

2.  A  seditnont,  Buspectod  to  he  composed  of  uric  add  or  a  iw4to 
may  be  placed  upon  a  glass  slide,  and  treated  with  a  drop  of  fitrong 
nitric  aeid.  After  evaporation  to  -dryness  at  a  gentle  heat,  the  dide 
iii  to  be  exposed  to  the  vapour  of  ammonia,  or  a  drop  of  ammonia 
may  he  added  to  the  dry  residue.  A  beautiful  violet  colour,  owing 
to  the  formation  of  murejcide,  pro?^  the  presence  of  uric  Ucid 
urate. 

3Q9.  Df  tbs  CUntcal  Imp(prta.ace  of  tTrio  Aoid. — T\ua 
stance  exists  in  the  hlouA,  in  combination  with  a  base,  as  an  all 
or  earthy  urate,  which  is  compaiatively  soluble.    The  aolabli 
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may  be  dconmpnsed ;  1,  when  it  nrrivts  in  the  urinifcrous  tiibea; 
2,  subseqiii'iitl}',  wlieii  the  urice  rt^nvhff  ihv  bladder;  -or,  3,  ss  more 
oommonly  h;ippens,  tte  acid  may  not  be  est  free  ontil  some  time 
afber  the  imtie  bus  been  vias5.c4. 

In  the  fiiat  case,  the  aciil  may  accumulate  anil  block  ap  the 
tulxjs,  or  perhaps  form  a  small  01111  cret ion;  but,  as  I  shall  show  in 
the  nest  chapter,  osalato  of  lirac  "very  frei]m;ntlj  forms  the  real 
nnclGua  of  these  uric  acid  cakuli  wliiuh  aw  su  coiumoa.  In  the 
eecond  case,  if  a  smdl  concretion  of  any  kind  cxiat  ia  the  UaJiler, 
miic  acid  is  deposited  JUimiid  it,  and  u  uric  acid  euluulus  bocomeg 
rsf  idly  formed.  The  de^josition  of  uric  n.ciU  Lifter  the  urine  h.as  been 
passed  is  often  merely  accidental,  mi  depends  uiion  the  doeomposition 
flf  the  urates  by  a  proctSS  of  iieii!  IVrDit'ntaticn,  whicli  lias  been  fully 
iHTestigattd  hj  tjclierer.  The  acid  crystallises  s-omctinics  very  s(ion 
after  the  urine  has  been  Toidcd,  sometiiues  not  foi  some  days  aftcT- 
■wards.  I  have  before  alluded  to  the  importiince  of  not  regarding 
the  iJepimli'in  of  urio  acid  erj-stals  is  in  all  eases  depending  upon 
excess  of  the  acid  in  the  urine.  There  may  actually  he  less  uric  acid 
than  ia  present  ia  healthj  ojtbough  it  may  be  deposited  entirely  in 
an  insoluble  form. 

I  niay  stat*  geneially,  that  we  are  likely  to  meet  with  this 
deposit  in  ca.ses  where  a  liberal  meat  Jict  is  indulged  in  by  those 
who  take  very  little  exercise;  and  in  the  urine  of  people  who  load 
very  tedecilapy  liViCs,  it  is  not  uncommiin.  In  ■various  gfjuty  affections 
it  ia  very  frequently  oliaerved.  In  dL'iCiiscs  of  the  liver,  it  is 
especially  comnion;  and  temporary  congeation  of  that  organ  is  vory 
freq;uently  asBOciatcd  with  the  presence  of  much  uric  acid  in  the 
urine.  In  ehronie  iliseases  of  the  respiriitcry  organs,  we  often  raoet 
with  uric  acid  and  urates  in  the  urine.  It  is  comnion  in  ciiipliysema. 
of  the  lung,  ind  in  chronic  hrcncliitis.  In  piLOUJiKinia  and  rheu- 
matic fcTcr,  it  ia  often  found.  It  is  sclJiiLa  uliscnt  from  the  urine  in 
chorea,  and  very  often  esists  in  "various  forms  of  Bkin-Jisease,  and  in 
cases  of  acute  iniliimma.tion  of  the  kidney.  IE  ia  occasionally  met 
with  in  diabetes. 

There  urti  many  cases  in  wliich  the  tendency  to  deposits  of  uric 
acid  ia  not  Terr  easily  esplained.  Some  cbildien  are  very  lia.blc  to 
suffer  from  uric  aeid  deposits,  and  their  appearance  is  accompanied 
by  frequent  desire  to  paiss  urine.  In  cases  where  the  deposit  ia  yery 
fceijuent  it  is  necessary  to  interfere. 
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I  laTe  Been  inetanccs  of  uric  acid  deposits,  occnrring  in  adolte  in 
whidi  ordinary  remedies  appeared,  to  esert  iio  effect.  The  urine  of 
a  patient  suffering  from  emphysema  of  the  lung  always  contained  a 
large  qnantity;  mi  it  appiear-ed  wLile  eho  was  taking  considerablo 
ddsCE  of  alkalies,  and  ul^o  when  she  vras  put  upon  minersJ  acids. 
The  cuniiet^tiaii  lx:tn'cen  deposits  of  uric  acid  and  ggiit  bu  Iteeu 
referred  to  in  pa.ge  163. 

400.  On  tha  Treatment  of  Gaaes  in  whioh  XTilc  Aotd  U 
Deposited  in  the  TJTine.— Occasionally  wo  meet  with  p.atient8  who 
a.ppeur  generally  io  good  health,  lut  who  complain  of  getting  thin, 
although  they  live  well,  in  many  instances  perhaps  too  well,  and 
BuiTer  from  mi  almost  constant  deposition  of  ^ric  acid.  It  is  verj 
difficult  to  explain  tiis  symptom  in  eTery  case  in  wTiich  it  occun; 
but  I  feel  sure  that  mmj'  of  these  persons  ovortas  their  digestive 
organs,  and  are  in  the  habit  of  eating  too  much.  They  think  that 
the  only  way  to  gain  flesh  is  to  congnme  a  large  quantity  of  food ; 
and,  in  consequence  of  too  mudi  work  Ijcing  thrown  upon  their 
digestive  urgiLug,  es]jecially  the  Itver,  aKiinailatton  is  not  properly 
carried  on,  and  a  quantity  of  material  is  foTmed  which  is  unfitted  for 
thB  wants  of  the-  organism,  and  is  iiorhaps  got  rid  of  in  the  state  of 
urea,  uric  acid,  aiid  urates.  By  cutting  ofi'  a  certain  part  of  the  supplji 
tlicir  anxiety  as  to  tlie  gravel  is  soon  relieved,  and  it  the  same  time, 
to  their  siirpriso,  they  g;iiii  Strength  and  increase  in  weight. 

I  have  already  alluded  to  the  gr^eat  objection  of  employing 
the  term  "uric  acid  diathesis"  (page  14L),  and  have  referred  in 
5  214  to  thu  general  principles  vrliioh  should  fjuide  ua  in  the  treat- 
ment of  cases  in  which  an  escess  of  uric  acid  is  eliminated  in  tha 
urine.  The  occMianal  deposition  of  urio  acid  crystals  from  the  nrino 
re<]uires  no  medical  treatment,  or  at  most  a  dose  of  bicarbonate  of 
potash  iifter  mcalj  or  the  last  thing  at  night.  In  some  cases 
in  which  these  deposits  arc  frequent,  and.  in  people  of  a  gouty  ten- 
dency, small  doses  of  hydrochloric  acid  with  pepsin,  before  mcaJs, 
and  twenty  grains  of  bicarbonate  of  potash,  in  half  a  tumbler  of 
water,  after  meals,  is  a  plan  which  angwers  admirably, 

401.  XanthiMB   (C„H.F.O)    or    Urte   or   XaatMne    OxU 
Eubstauoo  cluHfly  resembling  uric  acid  in  many  of  its  clianwrtra 
is  Tory  rarely  met  with  in  urine.     It  was  deseribed:  first  by 
imd  has  ^ncc  been  detected,  iu  tlic  blood,  itiid  al&t  in  the 
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museleS,  liver,  and  Lrain.  It  is  rarely  met  witii  id  tie  crrstallini) 
form,  but  Uence  Jonca  reports  tlm  case  (*f  a  boy,  agcii  9j-  yi^iirs,  in 
■wlioss  urino  santliinecrystiilliseil  in  IchzeBge-shfiped  crystal  a,  which, 
irere  firat  mistiken  for  uric  itcid.  Tkc  deposit  disapjioarcU  on 
boiling  ttie  urine,  md  was  soluble  in  water,  nitric,  anil  hjvlrodihmc 
acids,  and  in  alkulics  (quoted  bj  IIuss[ill).  DungUfi  iladiigaii  ulso 
reports  :i  case  in  whicli  xaiithine  occurred  in  i  urinary  deposit. 
Xaothine  is  proliatly  a  common  ennstitiii.mt  of  ilTillP,  T>llt  oxists  in 
TCTj  small  quantity.  A  r:iro  foini  of  calculus  is  entirely  composed 
of  it.  Xanthine  is  stated  by  Dr.  John  llivy  to  be  tie  principal 
constituent  of  the  iiriiic  of  spiders  and  scorpions. 

OsAi.ATR  op  Lime. 

Tlie  llpst  Substance  which  is  to  be  ncticcd  is  osalate  of  lime, 
which  was  fir.st  shown  to  be  a  canimon  urinary  deposit  by  Dr. 
Golding  Bird.  It  is  seldom  deposited  in  quantity  sufficient  to  be 
recognised  by  the  unaided  eye,  or  to  be  subjected  to  cii«mical 
ezamination. 

403-  Octobednd  CiratalH  ef  Osalate  of  Idme. — This  Ealt 
crystallises  in  well-dfEncd  octobcdra,  baiiii;;  one  a\is  Eiucb  shorter 
than  the  two  others.  TIic  erystiils  vary  iimeh  in  xh.v,  and  twii  or 
three  fdums  lave  been  dosciibcd  by  luthoia.  ]ii  tliy  wisey  I  ba-ve 
met  with,  tbe  ilifferent  appearances  of  the  crystals  were  due  to  the 
position  in  wbieh  tlii'j  ivcre  vioweii,  as  may  be  leadily  pniTed  if  a 
littlo  glass  model  be  constnicted.  The  flattened  nctohcdron  is 
obviously  the  most  cominiiii  nppcamtice,  because  tht  crystnl  lie,?  most 
easily  on  one  of  its  fs-ces.  If,  however,  it  bo  turned  with  one  of  the 
long  axos  directed  towarda  the  observer,  while  the  otlit'T  is  held 
upright,  the  abort  axis  will  necessarily  Ik;  transrcrae,  and  the  crjsta.1 
will  appear  as  a  long  and  very  acute  octolieilren  (Pbite  XXT.,  Fig, 
107,  rt).  If  nDw  one  of  the  lines  focmcd  by  the  meeting  of  two  oppo- 
site faces  be  turned  towards  tliu  observer,  there  will  still  be  tbe 
appearanoe  nf  an  acute  cctohedr.in ;  but  it  will  bc  li'.^S  acuto  tbin 
before,  and  no  transTcrae  line  in  the  centre  can  be  made  out.  Upon 
keeping  the  sfime  line  towards  the  eye,  and  by  carefully  turning  the 
crystal,  so  that  the  two  opposite  faces  are  made  ijuitc  panillcl  to  each 
other,  the  appearance  as  of  a  long-shaped  four-sided  crystal  will  ho 
produoeiJ.    The  diiTcrent  appearances  produced  Iby  viewing  the  eanie 
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crjatal  ia  differpnt  positions  are  represcLted  in  the  "  lUvstratimw" 
Plate  XL,  Fjg.  1,  ii,  6,  e,  rf,  e.  Crj'Etals  ia  all  tiiese  different  position*^ 
appearing  as  diiTer^nt  forma,  are  commottly  met  with,  in  the  ■fisatai- 
aatioii  of  urinary  deposits.  In  Plate  5X1.,  Pigs,  10?,  106,  are 
represented  oct<ihe(lra  in  variflua  positions,  dumb-bells,  and  circnlsr 
aad  oval  crystals  of  oxilate  of  lime,  with  two  cells  of  bladder 
epitbeliuiDj  deposited  from  the  urino  of  a  patient  suffering  from  a 
tense  state  of  tlie  skin  of  the  wrists  and  icims,  a  conditdoa  nhich  is 
Bometimos  termed  "hido-beuniL." 

Many  ohseirera  hare  figiu-ed  these  cxjatala  incorrectly.  Dr. 
Golding  Bird  considered  that  they  belonged  to  the  cubic  system. 
Dr,  Proilt,  however,  has  givqn  &  fignre  of  oialate  of  lime  which 
clearly  shows  that  he  was  aware  of  the  exact  form  of  the  crystal. 
Prismatic  crystals  of  osaJic  of  lime  occur  in  some  plants,  and  they 
hiTe  heen  observed  by  Benekc  in  urine.  I  found  that  some 
preparations  of  ordinary  osiilate  of  lime,  whieh  had  l)eon  kept  for 
Bome  years  in  preaervatlve  fluid,  underwent  a  change  in  form,  iuil 
were  at  length  entirelj  replaced  hj  beautiful  prisms,  Plate  XXI, 
Pig,  109,  represents  a  rare  form  of  crystal.  The  estremitiea 
resemble  the  two  faces  of  an  ordinary  octohedron,  but  thej  are 
separated  liy  an  inton'cning  quidrilateral  priamitie  poTtion. 

Oxalate  of  lime  may  be  obtained  in  ita  usual  -octohedral  form 
from  ita  solution  in  hydrcdiloric  acid  ;  a.ad  Keuhaucr  states  that 
from  a  BoltttioQ  in  phosphoric  acidj  crystals  may  he  obtained  bj 
neutralising  the  aeid  hj  soda,  or  potash. 

Dr.  Tliudiijhum  has  carefully  esamined  the  form  of  crystala  of 
oialate  of  lime  obtained  in  different  ways,  and  he  brings  all  the 
different  foims  he  has  obsened  ucdei  the  following  heads:  i/aadratie 
octoki-ilroii,  crossed  ocioheilra,  qiiadralic  oetolieJroii  ajid.  jtritn 
coinbinedj  et6.^a>'tl  jtriame;  tfipli  tnins,  with  tropin;  modifications 
of  crnniffil  octuknlra;  contortions  and  anomalies,  including  domb- 
hells.  He  also  shows,  contra.rj  to  previous  statements,  that  the  suit 
actually  possceses  a  polarising  powerg  as  should  be  the  case  if  it 
belongs  to  tie  quadratic  system.  This  is,  however,  difficult 
demonstrate,  and  can  be  only  brought  out  fully  by  reflecting  a. 
of  thy  suD  through  the  erysta.1,  which  aecounte  for  the  fact  ha- 
escaped  observation,  I  hail  long  ago  esamined  crystala  bj 
polariscope  which  had  been  mounted  in  Canada  halsam,  and 
noticed  that  they  were  often  slightJy  illuminated  when  the  lii 
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dark.  Although  I  bad  figured  the  form  of  the  crystals  enWfCtlj,  I 
must  confess  that  I  vtas  too  ready  to  agree  nitli  the  statements  made 
by  othera  as  to  the  system  to  which  this  crystal  belonged  ;  nor  was  I 
Hufficieatly  acquainted  with  crystal) ngraphy  to  dipcTiss  this  question 
fuIJy.  Iti  this  miitter  Dr.  Thudichum  has  wirrectod  mo  ;  and,  after 
A  ruhCKamiuatioii  of  the  questiou,  it  is  duly  right  that  1  should  etate 
that  the  ocbihodni,  mounted  in  Ca.uada  haisim,  do  polarise  e*eo  with 
a  good  artificial  light;  and  therefore  nti  arj^iimont  hi  fiivour  of  the 
dunih-'bell  cry^tiils  being  couiposed  of  oa;ilnra.te,  iinil  not  of  nxalatc  of 
lime,  can  he  based  on  the  s-tatenjent  that  the  octohedra  do  not  polarise. 

408.  Damli-bell  OrTBtals  of  DxH.late  at  Lima. — OsalatQ  of 
lime,  how-ever,  occurs  more  riiely  certainly,  but  still  not  uncom- 
mouly,  in  another  very  interesting  form,  wVuSh  was  lir.st  iiointed  out 
by  Dr.  Guiding  Bird.  Jiota  thtir  resL'inblauce  to  d  11  Bit -bells,  these 
hodies  are  known  as  the  dumb-hell  crystals  of  oasilatc  of  lime. 
Dr.  G&lding  Bird  tkaught  thut  they  were  com^iosed,  of  osalurato,  and 
not  of  oialate  of  lime;  hut  the  fallowing  points,  in  addition  to  whit 
has  juat  been  stated,  render  this  -very  impro liable. 

1.  Octohedra,  in  all  the  civses  I  hine  observed,  wore  deposited  from 
thcBpecimon  of  urine  in  ivhiehthe  iJiimh-hellsTverc  Ibund,  .itid  iu- 
Tariahly  precede  and  follow  the  apptarance  of  the  dumlj-hell  crystals. 

2.  Slinota  calculi  are  often  composed  of  dumb-hells,  as  may  h<? 
ahown  by  mier-i-i-seopical  esamination ;  and  these  calculi  have  heeo 
proved  by  analysis  to  consist  of  oxalate  of  lime. 

Organic  lanttei  exists  an  every  tiart  of  tho  dnmb-bell.  By  the 
prolonged  action  of  acetic  add  the  cn'stalline  material  is  dissjlved 
out,  leading  this  organic  matter.  Jlr.  Rainey  has  shown  that  the 
presence  of  viscid  organic  matter  prcTcnts  crystalline  siihstancea 
from  assuming  their  usual  form,  and  causes  the  crystalliue  material 
to  be  deposited  in  the  sjjericiil  or  Jumb-hell  furua.  Now  w-hcu  the 
crystalline  matter  is  dissolved  out  the  organic  basis  remains,  and  its 
sharp  outline  looks  like  that  of  a  cell-wall  [Plate  XXL,  Fig.  112). 
The  appearance  of  u,  cell-wall  may  be  observed,  if  the  earthy  salt  from 
the  spherical  and  dumb-liell  crj's.tala-  of  carbnnate  cf  lime  id  horses' 
urine  be  dijtsolvcd  out  by  iin  aeid.  The  *amc  j)oint  may  he  deraon- 
atrated  upon  a  larger  BCale  by  treating  the  Sllla.ll  phosyiliatic  calculi, 
sometimes  found  in  the  kidney  in  ccnsiderahlc  number  or  prostatic 
calculi,  with  dilute  acid.     In  sil  these  cases  tlio  outline  of  the 

Itfi 
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transparent  matriT  gives  tte  iilsa  of  a  hollow  transparent  10611111800 
or  cell.  A  Gjilicrieal  mass  of  jeUj  or  anj  other  transparent  solid 
BiibatiJice  would  axliiUit  a,  similax  well-defined  outline.  This  shaip 
line  lias  h^ca  accepted  as  eiideacc  of  a  cell-wall  in  iimumcrable 
cases  Tvliero  no  such  structarc  really  exists. 

Some  persona  have  statiid  that  those  ilnmb-bell  ctjstala  of  usalale 
of  lime  were  composed  of  uric  acid — a  mistake  for  wliich  it  is 
very  difficult  to  account,  since,  in  their  optical  ehamctfra  and 
chemical  propiiTties,  they  widely  differ:  The  uric  acid  dumb-hell 
is  instantly  dissolved  lij  dilute  potash,  and,  by  the  addition  of 
excess  O'f  acetic  atid,  rhombic  crystals  will  he  throwu  down;  while 
the  diimb-lioll  of  csalate  of  lime  is  insoluble  in  a  strong  boiling 

Bolutiori  of  pcitnah. 

Besides  the  dumb-bell,  it  is  commoD  to  meet  with  a.  namher  of 
closely  allied  foniis,  among  whicln  raaj  be  mentioned  circular  and 
oval  crystals.  ("  lUnstniiiona,"  Plate  XL,  Fig.  2,  a,  b,  c,  d,  ej.) 
In  serenil  of  the  caso.'s  wliich  have  fallen  under  my  notice,  the  true 
and  perfectly  shaped  dumb-bell  was  preceded  by  circular  and  oraJ 
crystals;  and  these  also  a^^m  appeareii  after  true  durnVbelb  could 
no  longer  he  detected  in  the  mine.  These  crystals  often  disappear 
the  day  after  multitudes  have  be«n  found  ;  and  generally  they  are 
only  noticed  for  a.  feW  Conse<^lti?e  dajs — a  circumstance  which  may 
perhaps  account  for  the  compiiratively  few  instances  in  which  these 
ciyatals  have  heen  noti'Oed,  Two  or  three  oval  eryetals  SM  seoa  ia 
riate  XXL,  Tig.  107.       - 

404.  Of  tba  Eoimation  of  tba  Dumb-bell  CrrstcLla. — It  is 
well  kno'lrii  that  the  octohedia  of  oxalate  of  lime  are  commonly 
deposited  in  the  urine  after  it  has  left  the  organism;  and  if  nrin« 
which  contains  very  minute  oetohedn.  be  allowed  to  stand  for  a,  few 
days,  these  may  oltcn  bo  observed  to  increase  in  size,  until  at  length 
they  beea.me  very  large  crystals,  while  at  the  same  time  a  number  of 
new  ones  are  developed.  On  the  other  hand,  durah-bell  crystals  an 
present  ia  the  urine  when  it  is  passed,  and  they  do  no6  increaae 
ill  size  OT  iiuTiihor  if  allowed  to  remain  in  it  These  dnmb-beD 
crysta.ls  are  fonm.'d  in  the  renal  tubes.  I  have  found  them  entangled 
in  caste  in  the  urine  of  a  cholera  patient  passed  after  eigttflen  houn 
complete  suppression  during  the  stage  of  colliipse.  The  gpecimen  of 
urine  in  which  these  casts  were  found  woa  very  acid,  of  a  dark  cglooi', 
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and  specific  graTity  1024.  The  urino  contained  no  albmnen,  Tho 
following  repurt.  wiis  luiude  at  the  timi;  of  csamiiiation.  Deposit  Tcry 
Blight,  consisting  of  tmiiKpsiront,  smnntli,  and  hyaloid  tusts,  for  the 
most;  part  homogeneous,  but  in  Ji  very  liiw  of  tlicm  a  sniiill  qaantity 
of  granular  matt«r  v&s  oIisl'tveiI.  In  others,  duLob-IicIl,  oval  atid  jjlo- 
bulfif  Crystals  of  oKilate  of  lime  were  jiotii^eJ.  TllV  (luinb-betl  Crys- 
tals ivere  seen  only  in  the  casts,  but  many  uctulicilra  were  observed 
in  the  jflirroiiTiding  fluid.     {"Illusinnirws,"  Plate  XXII.,  Fig.  1.) 

I  Lave  seen  many  times  a  nurulier  of  dumh-liells  impacted  in  tho 
tnheB  of  the  kidney,  especially  in  tho  pyramids.  Indeed ,  if  thin 
sections  of  this  portion  iif  )mtii;Lii  kidnejs  he  made,  tliese  dumti-bell 
orystula  will  be  observed  nut  unfrequentlj.  Often  several  may  be 
Been  in  the  wide  piirtion  of  the  tnlje,  just  hefore  it  opeos  upon  the 
Slirface  of  tht'  mainilla. 

It  is  probable  tHiat  were  wluluTlrnt  crystals  nppcur  In  l)c  in  casts, 
th-yy  arft  really  deposited  tipen  the  surfiice  or  in  the  Bubntatice  of  tha 
east,  some  time  after  the  urine  has  left  the  bladder. 

40S.  Of  tha  Conaitiona  under  w^hich.  DumTj-liell  Orystals 
ocCTi*.^  have  m'St  witL  a  ^oa,t  ma.ny  spoeimons  of  nrine  contti.ining 
dumb-bells,  but  have  been  uTia.l'lc  to  associate  tlie  apiif^arauce  of 
tli-ese  m^stals  with  imy  jinrtieular  morbid  condition.  It  may  bo 
interesting  to  refer  to  a  few  of  tiic  cases  which  occurred  in  the 
Lospital  sorao  years  ajjo.  During  .'is  montlis,  I  met  with  ten  or 
eleven  cases,  in  which  ibeeo  peculiiir  crvfitals  were  present,  o^it  of 
about  four  hundred  cases  in  which  t!ic  uriiiiiry  dejiusit  wasexaniiiied; 
Ijut  I  lave  not  ohsorvcil  that  the  urine  contiiiniiig;  them  possesses 
any  characters  ^^y  which  we  luiglit  he  led  to  suspect  their  presence, 
before  resorting  to  microscopical  e semination  ;  iiiid,  from  my  own 
■ohscrvatioQS,  it  Joes  not  appear  ttiiit  the  dnmb-beils  are  connected 
with  any  peciJisir  form  of  diseaso,  or  with  any  particular  diathesis. 
They  occur  (lEuallv  mixed  with  the  ordinary  octohedra  uf  theoau!at-e. 
but  I  hive  found  thero  alone;  frequetilly  they  are  found  accompanied 
with  urate  of  amttiouia  and  erystillsof  uric  iicid,  aiul  olttn  with  both. 
Out  of  ten  cases  in  which  they  were  present,  eight  were  niCD,  ind 
the  remaining;  two  were  woiticn,  above  this  age  of  21.  Of  those  tJ>n 
cases,  nine  occurred  betwee]i  the  mouths  of  Beptembei  and  January, 
and  OTH!  in  .\pril ;  but  this  may  be  acouimtod  for  by  the  fact,  that 
during  the  winter  I  h-ivc  always  made  a  much  grcuter  numhor  of 
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microscopical  exuEninatioiLa  than  dnring  the  sommer  montlis.  It 
may  pr-jve  jjitorcsting  io  givt  a  list  of  tho  cases  in  whicL  these 
duwb-l>cll  crystals,  or  tryataJs  allied  to  them  in  form,  occurred. 
They  w*?re  present;  in — 

Oac  cusc  i)i  cborea. 

'iVo  cases-  of  choleia. 

One  case  of  chronic  rheuiuatisin. 

One  ea^e  of  contraction  of  the  skin  of  tho  neck  and  upper  eitre- 
mities,  the  condition  to  whi&b  the  t*rin  "hiJe-lwimd"  lias 
liwii  applied. 

One  case  oi'  \mh,  occurring  in  Tariom  parte  of  the  body. 

One  case  of  paraplegia,  dopciiding  upoQ  diseased  vertebrM. 

One  ciisc  of  attempted  poisoning  hy  tiiliiiig  hiilf  an.  ounce  of 
oxalic  acid. 

One  case  of  ei-Kema. 

One  case  of  epilepsy. 

Out  'if  tlLoMt)  ten  cases,  in  wfiioh  the  dumb-bell  forms  of  crjBtaJ 
were  present,  it  will  be  ohaerved  that  only  two  instances  occurred 
in  which  tlicy  wore  found  in  the  urino  of  patients  nfflictei  with  a 
similaT  disorder,  and  it  is  suraewliat  curious  tha,t  these  fihoald  be 
cases  of  cholera.  The  other  cases  differ  eo  entirely  in  nature  from 
each  otKer,  that  ono  cannot  cpncliide  that  this  curiotis fOTin  of  crJStlJ 
is  in  any  way  dependent  upun  tlie  nature  of  the  malady,  bat  wo  are 
rather  lod  to  the  conclusion  thit  these  crystals  urise  frtim  certain 
conditions  unconnected  with  any  jiarticular  disease.  The  dumb-bell 
crystals  often  occur  in  the  urine  of  persons  not  suffering  from  any 
Bpeciiil  disorder  at  all,  who  consider  themselTeB  in  gocnl  healtb;  but 
gonorally  there  is  Idnguor  and  loss  of  appetite,  with  uneasiness  aJler 
catln;^,  and  the  individual,  without  being  able  to  giTc  nn  acctinnt  of 
any  parti cula.r  ailment,  cumpl a  ins  of  not  being  quite  well.  Dumb- 
bells  often  occur  in  ca-?es  where  little  esercisc  is  taken,  with  a  iiill 
diet,-  and  too  little  water.  The  concentration  of  the  fluids,  and 
imperfect  oxidation,  will  fully  aecftunt  for  the  formation  flf  these 
crystiils  in  cases  of  cholera;  and  it  ia  probable  that  similar  con- 
ditiong  are  present  to  a  loss  eslont,  and  owing  to  a  different  canee, 
in  other  caficri  in  which  dumli-bcll  crystals  have  hecn  detected.  j 

Sfiraetimes  several  dunib-bella  adhere  together,  forming  a.n  irT*g    I 
lurly-shaped  mass,  which  gradually  becomes  smooth  by  ilic  deposit! 
of  the  samu  matt-rial  in  tin;  interstices,  until  a  small,  nearly  epher 
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or  oval,  mass  is  formed.  {Se^  Fig.  12fi,  Plate  XXITI.)  In  other  caaea, 
it  TTOuld  appeitr  thiit  one  or  twg  crystals  grow  at  the  f^pciipe  of  the 
rest,  ami  a  perfoctly  uniform  oval  crysttil,  composed,  of  course,  of 
miraerous  acieular  crji'stals,  radiating  from  a  common  cratrc,  resulta 
(Fig.  124).  Thus  the  liiimli-bell  urystiil  becomea  tlie  nucleus  of  a 
Eiaall  calclihis,  and  it  is  caaj  to  see  liow  this  miiy  increase  iij  size  \iy 
the  deposition  of  new  iiiattcr  cstertidly — at  lirst,  nhile  it  remains 
JQ  tk&  straight  portion  of  the  uiiniferoug  tube,  or  in  that  system  of 
irregularlj-shapeJ.  Ciivitiea  at  the  ap-CA  of  the  niiLmilla,  fonneil  by  the 
convergence  of  several  of  the  large  tulies  j  then  in  th-e  pelvis  &f  the 
tidney  or  urettr;  iiiul.  lastly,  in  the  Madder  itself. 

406.  Chemioal    CompoHitiraii    itf   tbe    Domb-bQll   CTystals. — 

The  chemical  composition  of  these  crystals  has  long  bten  a  matter  of 
dispute  among  chemists,  but  it  may  now  be  regarded  as  nearly  certain 
that  they  consist  of  osaliteof  lime;  for  since  it  has  been  shomi  that 
the  dumh-boll  [pay  gradually  grow  intu  a  small  caleuing,  jind  that 
the  latter  is  composed  uf  osaliitc  of  lime,  we  arc  certainly  juEtilied  in 
inferring  that  the  dumh-hell  or  iiik\iv«ca/Hc  cakulus  liaa  the  same 
■chCBliwtl  cytnpusitiou.  i\i>  diiftrence  in  chemical  char.ictiir,  refractive 
power,  ur  la  the  action  of  polarised  light,  can  be  detected  Iietween 
the  minute  dumb-hell  or  oval  crystiils,  and  tht;  aggrcgiitiyns  of  dumi- 
beDs  which  aro  from  time  to  time  ntct  iFith  ffimiing  micioscuj^ic 
ealculi.  There  eanuot,  in  fuet,  l;e  the  slightest  doubt  of  theif  l)-ein(; 
the  same  substance  indifferent  stages  uf  deposition.  Nor  can  there 
be  any  questiaiii  uf  tlio  latter  heing,  in  their  turn,  an  early  condition 
i>f  the  Email  renal  osiilatc  of  lime  calculi.  lii  'very  many  instances 
the  nucleus  of  a  uric  acid  renal  calculus  consiatE  of  osalnte  of  limo. 

407.  Depoaita  asaociated  witli  Oxalate  of  Iiime. — Oxalate  of 
lime  is  often  fuuml  ussociated  with  other  Jeposit^i,  particularly  ivith 
nralo  of  soda,  in  which  case  thtj  minute  crystala  are  ewaUy  passed 
liver  amidst  the  amorphous  deposit.  Tiie  peculiar  form  of  crystals 
of  earthy  phuspLntc  lU'scribed  iti  §  392,  are  usually  found  in  uijue 
from  which  oxalate  of  lime  is  also  deposited. 

Crystals  of  oxalate  fif  lima  are  so  minute  that,  without  caro,  they 
may  be  readily  ]>asseJ  over  in  a  microscopical  csaminatioii ;  and  very 
frequently  the  oidy  appearance  observed  in  the  niieroscopo  is  the 
presence  of  clusters  cunipost^d  of  minute  cubical  or  square- shaped 
CTjatalS)  which   appear  almost  opaque.      IndeBd,  such  dilators  of 
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oxflkte  cf  lime  crystals  may  be  eaailj  misU-ken  for  urate  of  sod«, 
from  which,  however,  tbcy  may  he  readily  distinguished  hj  the  fact 
of  theif  not  lieiiig  liijwrtlved  iijxin  warming  the  slide,  and  by  their 
ijiaoluhiJity  in  potash  u-nil  acetic  acid.  Crystals  of  this  character 
are  often  fuunil  uilheriiig  elijsely  to  liairs  a-nd  other  substaDcea. 
Depoalta  of  osiilato  of  lime  and  uric  acid  are  repieseated  in  the 
"  IliuUrnliiin'j"  Plate  XXI.,  Figa.  a  and  6;  and  of  oxalate  of  lima 
Md  phosphate,  Pinto  XXII.,  Figs.  5  and  6, 

408,  Of  the  Eaaniaatloia  of  niarioaitB  ot  OzeJate  of  XJme  b7 
the  Kicroacope,  and.  of  their  Cheicical  Cbaractera. — The  lajger 
crystals  are  leadilj  recognised  by  their  micro.scopieal  cka.racters;  and 
the  only  crystaia  1  have  knawn  ciistukcn  for  tlicci  aje  crystals  of 
triple  phosphate,  as  I  mentioned  -wheo  speaking  of  the  phosphatic 
deposits.  If,  howcTcr,  there  be  aay  difficulty,  &  drop  of  MCtic  add 
will  soon  act  the  question  of  the  composition  of  the  crysta.!  at  rest. 

Oxalate  (ti  lime  deposits  seldom  sink  to  the  botl;oi:n  of  th&  tcskI 
in  which  the  urine  is  placed,  but  eeem  to  be  buoyed  up  bj  the-  Blight 
mueuB  depiisit  present.  When,  therefore,  a  drop  of  urine  is  taken 
for  esami nation,  there  is  no  necessitj  for  taking  it  from  the  tcij 
bottom  of  tlie  vessel,  the  Btra,tum  of  fluid  slightly  a-bove  this  point 
being  often  richer  in  crystals. 

0.>:alatc  of  lime  seldom  ocenrs  in  urine  in  sufficient  qaantity  for 
chemical  Cxiiminatian.  If  oji^late  of  lime  be  burnt  in  fi  platintua 
capsule,  and  the  carbonised  residue  be  exposed  for  some  time  to  the 
dull  red  heat  of  a  epirit-lamp  or  other  fiame,  a  white  deposit  will 
remain,  ivhicb  will  be  found  to  be  iaaolnblc  ia  wuter,  but  it  will  be 
dissolved  iu  acetic  acid  with  copious  efTervescence,  Bbowing  that,  by 
the  process  vi  csuib>istion,  the  oxalate  has  been  conTerted  into  oai- 
bo]iate.  Itj  huwever,  the  carbonate  has  been  exposed  to  a  bright  red 
heat,  there  irill  be  dang'er  of  ita  partial  of  CulUflete  Conversion  into 
lime,  in  which  latter  case  no  effervescence  wOL  occur  upon  the  addition 
of  an  acid.  In  the  acetie  a«id  solation,  the  presence  of  lime  may  be 
detected  upon  the  addition  of  oxalate  of  ammonia,  oiilate  of  lime 
facing  ijuite  insoluble  in  ae«tie  acid. 


409.  Of  Oxalate  of  Lime  in  b.  rainioal  Point  of  View,— There 

ia  still  much  difforenee  of  opinion  iraong  practltioBers  as  to 
clinical  importiinc<!  of  osalate  of  lime,     There  can  be  no  doubt  th 
in  the  majority  of  instances,  the  erj'stala  form  after  the  urine  has 
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the  iDladdGr;  and  there  is  good  rcasoD  for  tiolio^ing  fhut  the  flsalio 
acid  is  often  produced  by  decomposition  of  tlic  urates  aftor  tli-e  uriac 
hM  been  passed.  The  experiments  of  Dr.  AMridgo,  of  Dublin,  show 
that  uric  acid  Qtiii  urates  are  easily  dccoinpOsed  into  oxalic  acid  nnd 
oxalates.  Br.  Owen  Eecs  entertalus  the  opioion  that  tliis  substance 
is  derived  from  the  urates,  and  Hat,  when  present  in  the  urine,  it 
indicates  the  esistence  of  urates  in  tlic  Hood,  Oxa.ttife  is  often 
depos-itod  in  the  urine  of  gouty  cases,  and  it  is  certainly  very  often 
found  among  uratti  depuaita.  Altliougli  there  are  eortiilii  couditions 
of  the  system  in  which  both  oxalates  and  urates  are  verj  common, 
both  deposits  may  be  presout — indeed  vi^cy  comnninly  are  present — 
in  the  urine  of  healthy  persons.  Hence  it  is  obvious,  that  the 
presence  of  such  deposits  is  no  indication  of  the  esistonce  of  any 
particula.r  diathesis.  The  fact  seema  to  ho  rather,  that,  in  what  is 
termed  the  "  oxnlic  Jhtllwaiii"  aaiong  other  sjmploins,  osalato  of 
lime  is  pres<:nt  in  the  urine;  but  this  ia  not  the  moat  imiiUTtunt 
^mptom,  and  the  practitionor  cannut  make  a  greater  mistake  than 
to  direct  attention,  in  such  a  case,  to  the  nrinury  df'pusit  alime,  or 
consider  this  the  lu^st  iiiiEfflrtint  indication  for  treatment.  In  the 
sEUUe  case,  at  one  periyd,  iVC  may  find  uric  acid  and  urates ;  after  a. 
time,  these  mixed  with  oxalates;  and,  lastly,  they  may  give  place  to 
a  deposit  of  oxalate  alone. 

WiJliItT  anil  FriTichs  injected  uric  acid  into  the  blood  uf  a  dog, 
and  found  oxalate  of  lime  in  the  urine.  Osahite  of  lime  passes 
through  the  alimentary  canal  unchanged  ;.  but  osalit  acid  is  in  part 
excreted  in  the  urine,  while  part  is  decomposed  in  the  system. 
Bucheim  and  Piotrowsky  haTt  shown  that  small  repeated  do^es  of 
oxalic  acid  (fifteen  grains  every  hour  for  six  hours)  are  not  poi- 
sonous. Not  more  than  12  per  cent,  of  that  taken  by  the  mouth 
appears  in  the  urine.  I  have  detected  oxalate  of  lime  in  the  urine 
of  several  persons  who  have  attempted  to  poison  themselves  with 
oxiilic  acid. 

Oxalate  of  lime  is,  howeTer,  not  /vficoi/c  formed  iifur  the  urine 
'has  reached  the  bladder.  I  hare  shown,  that  there  is  Tery  strong 
eTiiencecf  its  deposition  in  the  tnhes  of  the  kidney  in  certain  cases, 
in  the  form  of  danih-hell  erjatuls  ;  arid  it  must  therefore  hai-e  been 
formed  at  the  time  of  the  separation  of  the  urine  from  the  blood,  if 
it  did  not  exist  in  solution  in  the  blood  iwdf. 

It  appuctr^  thcD,  that  oxa.Iate  of  lime  may  bo  excreted  in  the 
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urine  when  osalic  acid  oi  oxalates  are  taken  in  tbo  fooA-  It  maylw 
formed  in  Hki  (iry:ii:isia  itself;  and  it  may  be  produced  bj  the 
clecoiupiisition  o£  uric  acid  Mid  nrstcB  aftei  the  Tiriiie  has  left  th« 
bladder. 

Beneke  has  shown  that  the  earthj  phoepbates  and  oxalates 
increase  in  direct  pniportion  to  each  olhisr.  Tlie  nutrition  of  ik« 
tissues  generaity  would  be  impairfd  under  the  same  cireumBtances ; 
itnd  a  krger  amount  cf  earthy  phosphate  Tfoiild  pass  off  in  the  aiio4 
diBsolyed  "by  the  oxalic  add.  {"Arcliiv.  des  Verm.n^"  Band  L, 
H«ft.  3.) 

It  must  ]»  Ixirnc  in  mind  that  oxalate  of  lime  is  often  discovered 
in  almost  opposite  eonditiona.  Thus  it  id  soiuetimea  present  in  poor 
broien  dciwu  aiibjects,  and  it  is  found  in  the  nrine  of  well-to-do 
country  gontlomtn.  It  will  appear  when  we  live  too  well  and  tal* 
too  little  exercise.  It  is  common  in  dironic  pulmiwiary  affectioDB, 
xs  hronchitia;  and  it  is  often  observed  in  old  cases  of  emphyseiria. 
It  is  comnirtrn  enough  in  dyspeptics,  and  is  usually  met  with  La  cases 
uf  jauniiiee,  1ti  various  forms  of  general  deliihty,  in  cases  of  over- 
fatigue, and  ill  men  who  have  overworked  their  ininds,  it  is  perhu.]!* 
the  commonest  urinary  deposit.  Lastly,  I  have  found  it  many  times, 
a,ni  in  vtsry  large  quantity,  in  the  urine  of  men  who  appear  in  all 
other  respect B  in  perfect  health. 

410.  Of  the  Treatment  of  GaBea  In  ^rhich  Oxalate  of  IilmB 
is  deposited  from  the  TTrinG.—Tiie  remarks  made  in  the  last  Beo- 
tjon  ronder  it  aluio.'it  unncctssary  to  dcTOte  a  special  section  to  the 
subject  of  treatnient.  As  a  general  rule,  it  will  ho  found  that  any- 
tiing  which  improves  the  general  health  and  promotes  OiiJation 
will  diminish  the  tendency  tn  deposit  osalate  of  lime.  Cold  bathing, 
exercise,  attention  to  diet,  and  the  mineral  aoida,  hitter  tani-ts,  and 
iron,  are  usually  prescribed  with  advantage.  I  feel  that  by  many 
writers  too  much  has  beon  niade  of  the  indications  for  treatment 
afforded  hy  many  tif  these  urinary  salts.  Many  cases  of  what  hsi 
been  called  the  'osalia  acid  diatliGsis/  beaiuso  the  urine  con< 
octohcdra  of  Hsalate  of  lime,  may  in  truth  be  treated  hy  the  { 
titioner  just  as  successfully  without  taking  into  consideration 
pMsencc  of  the  Oxalate  as  by  laying  stress  upon  this  fact, 
patient  will  probably,  in  cither  case,  be  treated!  with  tonic 
sions  and  dilute  acids  (nitric  or  hydroehloric,  or  both),  with 
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purgative  now  and  then.  Pop.^siii  may  also  l>c  giver.  Tlio  diet 
ehould  be  simple,  a.ad  sma.ll  quaii-tilics  of  whi^kj  'n  brandy  in  acltzcr 
or  Vicby  water  may  do  ^-ooil. 

Although  the  octiibcdra  i>f  oxalate  iif  llnii^  afford  no  special  mdi- 
cation  for  treatment,  tlie  dwii/i-lu'lh,  (ni  the  other  liamJ,  CL'rtainlji  do 
60;  frr  thesf!  iluiiilvbclh  may  form  tlic  iiiif-'lei  of  rc'ial  tillculi,  Iq 
cases,  therefore,  in  wliicli  tlit'v  are  foiiiiJ,  it  is  well  ti>  promote  tlieir 
cspalsiiMi  fiv-ffi  the  kidticy,  and  endcarour  to  prevent  the  formation 
of  more  bj  giving  mild  diuieties,  ivith  itloiity  (if  fluid.  Two  or  t^iree 
glasses  of  Vit'liy  water  daily  for  two  or  throe  liiLvs  will  generEilly  wash 
these  crjstala  uul  of  the  tubes  and  prevent  tbu  furcation  of  others, 

411.  Cystine  (C,3tW5,0ii)  occurs  occaaionallj  aa  a  crystalline  sedi- 
ment in  urine,  and  a.lso  ailvvf.  into  llic  composition  of  a  rai-e  form  of 
CsJcuJus  whiob  his  bcc-n.  teimed  tho  uystinu  caleuhiK.  C'ys-tino  was 
formerly  spoken  of  under  the  name  of  cystic  Oitde,  and  the  same 
term  was  iijijdicd  to  tho  ealcnlus. 

Cystine  foruis  a  whitish  deposit,  which  is  found,  upon  micro- 
scopical oxanijnation ,  to  ctJaEist  of  chanicttristic  six-ahii'il  pinies 
(Plate  XIV.,  Fig.  73},  which  may  bo  distinguished  from  uric  acid 
crystals  of  the  same  form  by  ilissolving  a.  portion  of  the  deposit  in 
animoniu.  Upon  the  spontaneous  cva])oratiun  of  tliiH  ainmoniacal 
solution,  the  cystine  is  again  deposited  uuehangeJ  in  its  hexagonal 
erystSils ;  while  uric  acid  woijld  liave  Ijeoi  contertel  into  ijrate 
of  nmmonia,  which,  on  evaporation,  would  liiiTC  rciiiaiueil  aj  an 
amorphovis  residne.  Ammonia,  it  appears,  merely  dissolvea  the 
cystine,  and  does  not  enter  into  comhination  with  it.  Cystine  is 
inaoluhlo  in  Iioiling  water,  in  strong  acetic  aeid,  and  al.w  in  very 
weak  liydrochloric  acid;  but  it  is  reiidily  dissolved  by  osalic,  und  lij 
the  strong  mineral  acids.  The  most  reniuTkahlo  prcjicrty  of  this 
subatan'ce  is,  that  it  contains  as  niui.ili  a£  26  per  cent,  of  isul[ihur— u 
charac-tiT  in  which  it  resemldes  taurine.  Totash,  like  ammonia, 
MUdlilj  dissolves  cystine;  hut  it  is  insoluble  in  CS.rb'iiEa.tc  of  ammonia. 
The  presence  of  sulphur  in  cystine  may  he  proved  by  heating  the 
substance  iji  iki>  alkaline  solution  of  oxide  of  lead,  when  a  black 
precipitate  of  siilphuret  of  lead  occurs.  This  test  cannot  be  regarded 
aa  characteristic  of  cystine,  hecaiise  all  animal  mattprs  containing 
sulphur  exhibit  a  t^iaiilar  rt^ction.  Uiine  contaimng  cystine  is  said 
to  Hmell  very  much  like  sweet  briar. 
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Dr.  Golding  Itinl  ins  obserrej  ihai  alcoli  composed  of  t!tis 
mbfitonce  undergo  a  change  of  ct>1i>ar  I7  long  keeping.  Frvm  pale 
jiAVfw  or  fawn  c(jlaiiinl,  tber  have  l»««n  f^ond  to  a^siirike  »  greeni^ 
gtiy,  a&d  fOiDCtimes  3.  fine  greeoiab  line  dnL  Crilsldds  of  mtilK 
maj  be  cLtaiDeil  from  a  calculus  cnmpcsed  of  this  gattstance  li; 
dissolTiDg  a  [M^rtion  in  a  solatioD  of  pora^h,  and  adding  eicea  d 
acetic  acid  tm  the  alkaline  solntion.  wlien  the  cj3tiiie  irill  ie 
deposited  in  Rtr-sided  plates.  Virehow  and  ClSetta  have  prored 
tltat  cjstme  ia  sometimes  foaitd  in  the  lirer;  iFhile  taurine  Kwell 
u  (^Btine  bare  been  detected  in  the  urine. 

Of  the  coo'IUiani  ■•/  fyntfTn  which  givt  lije  t*  the  dlnunatim  of 
this  substanw  br  the  kidiieys,  littJe  is  at  present  known.  In  the 
majority  of  cases  in  which  it  has  been  fonnd,  the  general  health  and 
nutritiuQ  of  the  patient  have  been  bad.  Dr.  Johnson  found  cystine 
once  in  the  urinie  of  a  prisoner,  and  it  is  firom  time  to  timi!  met  with 
in  the  iiritie  of  ill -nourished  persona. 

^Vhen  Diamining  the  urine  of  the  insane  for  Dr.  Snth^rland 
{"Tr'j/i/.  Mfl.  Chir.  Son.,"  V«l.  XXS'\T]I.,  1655,  p.  2S},  I  WM 
anrprised  at  the  number  of  spocimens  which  emitted  large  qnantidffl 
of  sulphuretted  lijdrogen  after  standing  a  few  da-js.  It  is  not  im- 
probable tha.t  the  sulphur  resolted  from  the  decomposition  of  cjrtiiie 
or  some  allied  Eubsta.iice- 

413,  Anftlyaia  ^f  TjTine  cMita4Dieg  CfT^tine,— The  noteeof  tie 
following  intere.'^ting  case  were  kindly  fumisheil  by  Dr.  Milner  Bairj 
of  Tunbridge  Wells,  who  alM  procured  for  me  some  speeioieus  of  tlie 
nrine  fur  aimljsi*. 

f'ase. — "  Mr.  A.,  aged  23,  dark  complexion,  well  bnilt  and  well 
nouriBhed,  of  active  habits,  assiduouslj  engaged  In  the  duties  of  1 
kborious:  pruftssion,  soffere  occasionally  from  gict  head-ache,  hut  i» 
otherwi^  in  tbc  enjoyment  of  esc'llent  health.  The  presence  d 
cystiDC  was  ascertained  microse*ipieal1yat  the  boginningof  October, 
1657 ;  but,  as  depO-sits  supposed  to  h«  UTAttS  hftd  of(«ii  been  pre- 
viiiiislj  nuticeil,  the  probability  is  that  tlie  cystine  had  been  excreted 
in  the  nrine  for  a  long  time.  It  seems  now  never  to  be  absent  feaiB 
the  urine.  Debilitating  agencies,  and  whaterer  promotes  the  mett- 
raorphijfiis  of  tissue,  inU'llocUtiil  cxprtion,  active  bodily  exendK, 
mental  aiiaiiitj,  anil  smoking,  appear  to  cause  an  ineicase  in  the 
amonat  of  cystine.     You  will  obserrc  the  ranch  larger  relatan 
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proportion  of  the  ingredient  in  the  morning  urine  than  in  that  passed 
in  the  evening  a  few  hours  after  a  meal.  There  is  no  lumbar  pain, 
and  no  irritability  of  the  bladder."  ("ArekivfS  of  Medicine,"  Vol  I.) 
The  first  specimen  of  urine  was  received  in  October,  1837.  It 
was  of  the  natural  colour,  of  acid  reaction,  and  had  a  smell  not 
unlike  that  of  sweet  briar.    Specific  gravity,  1028. 
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The  nest  specimens  were  received  on  January  28th,  1858.  No.  68 
was  passed  on  the  morning  of  the  27th,  at  eight  o'clock  (before 
breakfest).     Its  specific  gravity  was  1034. 
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No.  69  was  passed  at  9  p.m.  on  the  26th,  three  hours  after  dinner. 
Specific  gravity,  1027. 

*  In  these  anjtly&es  the  fixed  salts  were  estimated  hy  incioerBtion,  whilo  the  sol- 
pharic  acid,  phosphoric  acid,  and  cliloride  of  sodlnm,  were  cstimatcJ  voln metrically. 
The  slight  discrepancy  in  tlie  numbers  arii^es  partly  from  the  TolatiliMllon  of  aome 
of  the  saline  constituenis  during  incinerotion.  and  partly  from  slight  errors  In  the 
■nolyses,  anitvoldable  when  only  small  quantities  are  operated  on. 
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Urea 
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Olilnrjde  of  sodium 
Sulplmric  acid 
F'-artliy  plicBplLatea 
Alkfilint  plioephalcs 

In  these  analvses,  it  is  iiiterestiag  to  notice  that  tlie  Biilphnrie 
acid  is  bj  no  means  dcficiifitt  i  iini<'od,  in  the  second,  tlie  amount 
present  is  consiJ.oralily  above  tlje  average  qiinntitj  met  with  in 
hcaltbj  urine.  The  proportion  of  cystine  present,  tilthoiigh  it 
occnpied  a  ccnsiderjTile  liulk,  was  really  wry  small;  so  that  the 
opinion  cominnaly  en tcrt 'lined  with  reference  to  cystine  being  a 
punpouml  la  n-hich  the  sulphiir  Is  removed  friim  the  organism  ia  nn 
imoxidised  statOj  in  cons eijiie nee  of  the  oxidising  processes  being  in 
a  lew  conji  tioii,  Tvill  nut  osplain  its  formation  in  the  present 
instance,  as  the  analyses  prove  that  a  much  larger  quantity  of 
anlphiir  passed  ofi'  as  sulphuric  acid  than  in  a  state  of  comhination 
in  the  form  of  tjstine.  It  is  interesting  to  notice  the  large  pro- 
portion <if  sulphuric  add  present  when  the  cystine  esisted  b 
sufficient  amount  to  be  determined  quant i tat ivelj* 

413.    Of  Cystinie  CLmicallF,   and  of  th«  Treatment  of  Oaui 

iiL  which  Cepoaita  occur.— L'ystjrio  has  hftcn  met  with  in  scTeral 
different  eonditio'ns  of  the  system.  In  most  of  the  rcco-rded  caset 
the  patients  Jiave,  however,  been  in  a  low  weak  state  of  health. 
Little  is  known  ivith  reference  to  the  origin  of  this  aubatance.  It 
hag  been  supposed  to  result  from  hepatic  donngement,  and  Seherer 
and  Virchow  have  ■detcctci!  cystine  in  the  liver  in  disease.  It  ia 
cnrioua  that  cjstine  deposits  occur  in  faraiiies,  and  even  appair 
hereditary,  Dr,  Uolding  Bird  speaks  of  nn  instance  cf  its  occur 
in  three  successive  generations.  As  regards  treatment  1 
nothing  to  add  to  the  remarks  made  by  Dr.  PfOUt  flnd  Dr.  G- 
Bird.  It  ia  ir[iiiort:int  to  attcni]  to  the  general  health,  and  in  s 
cases  iron  and  the  dilute  mineral  acids  seem  to  ha.ve  been  of  i 
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414.  Carbonate  of  lAme  U  snid  io  occur  ccc^^icnully  in  ike 
crystalline  form  in  Luniim  urine;  its  mitruscopital  tliaTactcrs  arc 
Bomewtat  similat  to  those  of  the  carlionatc  of  lioie  whicli  ia  met 
wich  in  the  iirme  of  horses  and  other  herblrora;  but  the  crystalline 
spherulps  arc  smaller  and  miire  delic'a.te.  From  the  drtiivings  given, 
it  would  scum  thut  thd  elcmlcr  crystals  of  Tvhicli  tliis  globular  mass  is 
eomposad  are  not  arranged  so  coiDjiactly  together  as  in  the  case  of 
the  .'^alt  Ml  common  in  kiMses'  uriuc.  In.  highly  iilkalinc  uriijo,  in 
which  th«  alkaltistuntc  is  caused  liy  carhoaatu  of  iiuuiKmiii  set  free 
bj  decomp-jsitwii  of  ureft,  Ottrbunatu  of  lim*:  dcturs  in  small  quantity, 
but  JD  an  amoq)hous  form.  This  is  the  only  form  in  which  I  have 
yet  Seen  carbonate  of  lime  in  human  urine.  CiTlionati-  (,i  lime  may 
be  recognised  by  the  efTcrvcacoace  produced  upon  the  addition  of  a 
drop  of  acetic  acid,  to  the  deposit  Buspscted  to  contain  it,  care  being 
takea  that  the  scilimeiit  he  well  washed  with  distilled  water  Ijcfore 
addiug  the  iicid,  in  urJt:r  to  remove  any  sjluWt;  earljoriat«  that  may 
be  prestnt. 

Urinary  ea.leuli  containing  carbonate  of  lime  have  Ijeen  met  with, 
bub  they  ire  not  common.  Mr.  Ilitcliin^s,  of  Osfurii,  has  remoTpd 
two  or  three,  which  are  dc[)ositcl  in  the  Oiford  Museuni. 

ChaJb  or  marble  is  oueaaiondly  added  to  iirinu,  for  thy  parposo  of 
deceiving  us.  The  presence  iiH  these  isulidtanccs  is  easily  recognised 
by  the  action  of  acid,  and  by  their  "being  insolablo  in  water. 

415.  Silica,  or  Silicic  Acid  {SiOJ— Sand. — It  is  asseitod  that 
silica  sometimes  forms  n,  cuQBtitUCiit  uf  0».lculi.  Berzdius  long  ago 
showed  its  presence  in  minute  quantity  in  the  ash  of  human  urine ; 
but  it  has  never  been  nn;t  witli  as  a  deposit  in  this  Bceretioti,  TitiltM 
placed  there  in  the  form  of  sand,  fur  the  puri)Ose  of  imposing  npon 
UR,  I  have  received  the  urine  of  a  hysttrical  girl  for  examination, 
containing  nearly  b.  fourth  of  its  bulk  of  conimon  house-aand.  In 
this  qiianlity  we  could  hardly  fa.il  to  detect  its  composition;  hut 
the  preseuoe  of  a,  few  grains  might  possibly  givu  rise  to  some  littk 
difliculty,  when  they  were  found  in  urine.  Their  nature,  however, 
ftoulil  be  determined  by  treating  thorn  with  boiling  nitric  acid,  in 
which  they  are  quite  insoluble.  Under  the  microscope,  they  appear 
as  erystalline  pojticles  of  a  very  irregular  form. 

416.  Blood-oorpusol«s  usaall;  form  a  red  or  biownish-red  gran- 
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ular  deposit,  wtiuh  sraks  to  the  "bottom  of  tte  vessel.  A  few  cor- 
pUBulca  are  diffused  through  the  mine.  If  the  urine  li-e  perfectly 
neutral,  tir  slightly  aikiLline  io  its  reaction,  the  colour  of  tlie  glolmlM 
will  be  bright  rOil;  whili',  in  those  instances  ill  which  the  reacticD 
is  ilccidelly  aciO,  the  globules  will  he  found  of  a  brown  exjloui, 
impartiog  to  the  gupurnatant  fluid  a  "sraoky"  hue.  When  th* 
urine  liaa  a  Jftuidcdly  "miiii/tii  afpearance"  it  generally  happens 
that  the  blood  is  derived  from  the  kidney;  while,  in  the  majority  <£ 
cases  in  which  it  retdns  its  Qorid  colour,  it  comes  fram  tlie  bladder, 
prostrate,  or  urethra.  AUJiongh  the  blood  comea  from  the  kidney, 
it  will  eabibit  its  ordinary  florid  red  colour  if  the  urine  b? 
alkaline.  If  blood-globules  remain  long  in  urine,  they  becoiM 
rauch  altered  in  form,  the  outline  appearing  irregular  and  ragged, 
and  the  .siirfiici;  granular.  Not  unfrequcntlj  the  hi oo J- corpuscles 
appear  swollen  and  very  niueh  enlarged.  These  changes,  no  doubt, 
are  chietliy  dependent  upon  phyaical  iianscs  alone.  The  character  of 
blood-corim soles  are  represented  in  Plate  SXI.,  Fig.  3,  a,  b,  c,  tftk«n 
from  the  lining  Iwdyj  d,  e,  f,  from  the  urine ;  d,  corpuscles  smiillet 
than  nifuial;  at  e,  their  cireumfcrence  serrate  and  ragged;  and  U 
/,  a  SOlUU^hAt  sioiilur  appearance  is  shoirn. 

417.  Cbemical  ClLaractera  of  TTrlnQ  Qontaiuin^  SloQd, — ^tOA 
containing  blood-corpnsclcs  must  also  contain  scrum ;  but  the  qntitt- 
tity  of  this  fluid  ia  in  many  casea  very  small,  aJthongh  nuniOToaB 
blood-corpuscles  are  to  he  discovered  by  microscopical  examination 
If  there  he  niueh  l>lood,  the  alhumen  of  the  sonim.  is  readily 
detected  lij  the  oidinarj  roagtuts. 

418,  Of  Blood  in  the  TJriae  oil nicallr.— Blood  in  the  urine  mij 
be  derived  from  any  part  of  the  £  en  i  to-urinary  mucous  membrane. 
In  the  female,  it  often  escapes  from  the  vessels  of  the  uteme  or 
vagjua.  It  is,  of  course,  always  met  with  in  the  urine  of  the  female 
at  the  catamenJal  periods.    {Sif,  Plate  XXLI,,  Fig.  117.)  j 

Blood  ma;  come  from  the  kidney,  in  consequence  of  nvcnt  I 
inlammation    or  old-standing  disease   leading  to  congestion   and 
Bubsoqueat  rupture   of   tho  vessolg    of   the    Malpighian    body^  or 
its  eaeape   may  depend  upon    tba.t   peculiar  condition  of  system  ■ 
in  which  there  is  a  tendency  to  capillary  htemorrhage  in  all  jnitl 
of  the  body. 
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When  hlofld-c(irpn.3cles  are  ff-und  entaagled  in  casts,  wc  miy 
feci  cerfoio  that  tlity  tume  iium  llifi  torticiil  yurt  or  setretiLg 
Btmctore  of  the  kidney.  la  these  oases,  the  urine  is  goneriilij  acid 
and  eshiliite  the  well-known  'siiiolcy'  ajipraranco  which,  Jt-peuds 
upon  the  action  uf  tl^e  atiJ  of  thu  iiriue  upon  the  wjluiiriiig  matter 
of  the  blood. 

In  cases  in  whic-h,  from  -variims  symptoms,  ire  are  led  tD  suspect 
thi5  ■fXistubCe  of  dvtiinio  kidiiej -disease,  it  la  !i  fLivOUraWf  sign  if  tlie 
albumen  is  not  detected  elRit  we  fail,  ujina  microscopical  esaciin- 
ftticn,  tfl  tinJ  hlood-corpUHelus.  If  the  albumen,  however,  coiitiiiufs 
to  ThU  passed,  ite  ina-y  feel  ccrtalu  tliat  it  ttm  not  solely  derived  from 
the  semm  which  escaped  throujjh  the  ruptured  ea,pil!iiry  vessela  with 
the  corfjusdes,  but  is  to  Iw  attributed  to  chronic  renul  diw-'iisis. 

H Eeiu a turiii  may  depend  u[ioii  u  ealeulus  being  impacted  in  the 
kidney,  in  which  case  it  occurs  pcrbajta  for  a  Jay  or  two,  and  then 
coasos  recurring  after  suine  days,  or  ujion  a  calculus  in  the  hljidder. 
The  eaistenoe  of  fuiigua  of  the  kiilisi-'y  t.ic  Waddcr  is  almost  lurariably 
accompanied  by  haemorrhage,  which  is  sometimes  very  viulent  iind 
exhausts  the  jjatient.  The  cacipe  of  blood  may  also  he  due  U) 
disease  of  the  bladder  or  prostate. 

Simple  hoemorrhkige,  not  dependent  upon  organic  dtseaae,  some- 
tiniea  takes  place  from  the  mucous  luembrine  of  the  hlailder,  as  well 
SIB  from  other  mucous  membranes,  as  that  of  the  iioae,  tliio:it,  lungs, 
stomach,  &q.-,  but  it  luust  not  be  forgotten  tbnt  alight  hemorrhage 
ia  often  the  very  hrst  symptom  of  that  terrible  malady  cancer  of  the 
bladder,  and  the  practitioner  slio«iil,  therefore,  iji  a  doubtful  case, 
always  give  a  very  guarded  opinion, 

I  have  seen  small  q^UiLatitieg  of  Wood  paaacd  day  iftep  diy  by 
a  healthy  man  just  as  micturition  ceased.  It  Bcemcd  as  if  the 
effort  to  esjiol  the  last  drops  of  urine  had  caused  the  rupture  of 
a  feiW  capillaries  about  the  membranous  part  of  the  urethra  or  neck 
of  the  bladder.  The  luemorrhago  ceased  after  a  time  without 
resorting  to  any  .special  treatment, 

The  puEsibilitj  of  haiLiiit  uria  depending  upon  the  prcsetiCG  of  ento- 
ZOa  in.  any  pa.rt  of  the  renal  appLirittis  must  also  be  borne  ia  mind, 

419.  Of  the  Treatment  of  Hesmaturia. — If  the  blood  present 
in  the  uiine  ha£  escaped  from  the  kidney  in  oonsequeiice  of  acute 
congestion  or  intlammatiun,  a^  may  generally  be  determined  by  the 
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Budden  itMession  of  the  symptoms — the  emdl  t^uaatity  of  the  urine, 
the  pr-eseiiiie  of  casta,  with  a  considerable  quinitity  of  albumen,  the 
cqcnrteticc  cf  some  amount  of  pu-ffinesa  ahout  tlie  face,  and  [primps 
lumhar  piiin^ — thu  case  must  be  treated  by  rest,  purgation,  sweating, 
andjinbad  caaeSithopatient  ahould.  be  cupped -oteT  the  loins  (km  S  267). 

If  tlie  t'scui"!  of  the  bluud  from  the  kidnej  is  due  to  a  lew  state 
rf  health,  or  to  &  condition  ef  Hystem  allied  to  that  which  giTeaiifie 
to  purpura,  the  treatment  must  be  directed  to  iruproring  the  general 
health  and  tho  iiction  of  the  stomach ;  tonius,  the  tincture  of  sesqai- 
chloride  pf  ir-OD  or  gallic  acid,  may  be  given ;  quinine,  dilute  aciils, 
and  pepsin,  also  do  good.  If  hiematuria.  occurs  in  the  course  of  i 
ease  of  scurvj,  the  sourvy,  not  the  hfematnrin,  must,  so  to  boj,  be 
treated ;  Icrann  or  lime  juice,  as  generally  given  in  this  disease,  will 
be  of  csgentia.)  Bcrvicc. 

In  cttsea  where  the  bremorrliage  depends  upon  calcalus,  rest  in 
the  recumbent  posture,  warm  fomentations,  small  dospB  of  opium  Iw 
the  mouth,  and  a  suppugitoiy  in  the  rectum  will  often  afford  relief 
{see  also  3  4G4  on  the  tieatment  of  renal  calculi). 

Hfeiitorrhngo  from  the  kidney  is  not  un<:<)miii()n  in  cases  of  con- 
tinued feyeT.  Sometimes  it  occurs  in  the  course  of  pneumonia ;  and 
I  ha.ve  seen  it  in  three  or  four  cases  of  a.cutia  rheuiuitism.  In  »ll 
these  ■conditions  the  veasela  of  the  kidneys  and  internal  oiem! 
generally  are  highly  congested.  The  sjmptom  generally  passes  afi 
after  n  lew  days,  but  in  ono  case  of  a<iute  rheumatiam  it  persisted  for 
three  weeks,  producing  an  anieniic  condition;  uupping  over  the 
loins  and  scTeral  remedies  were,  tried,  but  did  not  seem  to  prodiiM 
any  immediate  efteet  upon  the  hasmorrhagc,  which  graduiUj 
subsided,  Turpentine  ill  this  as  well  as  in  many  other  fonnB  (rf 
hfemorrliage  seenia  to  do  good  in  some  cases.  Acetate  of  lead  in 
doses  of  three  or  four  grains  eTery  tbroo  boura,  foF  five  or  siz  dosa, 
sometimes  checks  hiemorrhagc.  Tills  remedy  was  much  employe! 
by  Dr.  Gobliug  llird.  It  is  of  course  very  important  not  to  jxintiDn* 
giTiag  It'iid  fur  iuiy  length  of  time,  anid  it  should  be  baruc  in  mind 
that  some  jn'rsons  are  more  susceptible  to  its.  iulluenco  than  oth&TS 
If  the  blue  line  ebould  appear  near  the  free  edge  of  the  gums,  llic 
lead  must  be  stopped  and  its  elimination  promoted  by  purgatirM 
and  audurifies. 

QaUia  iiml  is  one  of  the  most  powerful  remedicB  in  hseinorrhap 
from  tho  iidneya  or  bladder.    It  may  be  given  in  much  larger  d 
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than  nsnally  lecomni ended.  I  have  giTeo  from  ten  grains  to 
half  a  dnicLm  tvu  oi  six  timc3  in  thu  twcntj-four  liuurs  la  many 
cases, 

HEemorrbago  depending  upan  cancer  of  the  kidney  or  bltidder  La 
aometimes  one  of  the  must  furiuida'ble  sjinptoma  of  this  disease,  and 
the  treatment  ia  necessarily  only  palliative.  Gallic  acid,  opiiiin,  iind 
complete  rest  sometioies  afford  gre.it  tcmpcTarj  nMd.  If  in  such  a 
case  the  hsemorrliige  is  dingerous  from  its  excessive  amount,  icfl 
should  lie  a-pplied  to  tlie  pubis,  aiiil  styptics  may  be  injected  into  the 
bladder ;  20  to  40  grains  of  alum  may  ho  dissolved  in  u  plot  of  water 
(Front)  and  iiijeetod.  I  have  iiertT  liad  occasion  to  resort  to  this 
pIiLD.  If  the  blood  coagulates  in  the  bladder,  some  tioubte  miy  he 
esperienced  in  its  r-^moval,  but  graJunlly  tlic  clot  becopies  softened, 
and  passes  away  piecemeal.  I'be  injection  of  water  facilitates  its 
expubiun. 

420,  CircTilar  Sporules  elo&ely  regemlillnfr  Blood- Corp Tiaolea. 

— Ocftifinjuitllv  tin;  Eporiiles  of  fungi  are  fpund  i[i  Xiriue  which  yery 
closely  resemble  hlood-corpusclca  in  size,  anJ  also  in  their  general 
appearanee.  {" Archhvn  ^f  M^Jichre,"  Vol.  II.,  p,  4!).)  Upon  very 
careful  esamination,  hoTrevcr,  with  a  hi^li  power,  a  httle  eminence, 
which  is  the  first  eemm  en  cement  of  the  formatidu  of  a  iif^w  spi)ride 
from  the  parent,  may  frequently  be  obaervei  projecting  from  tliem. 
Not  uufrequently  two  Bporules  may  be  seen  tmgetberj  one  liaving 
grown  from  the  other.  Some  sprirulea,  lesembling^  bliiod-curpcscles, 
are  repreKentcd  in  Plate  XXI.,  Fig.  113.  Hwy  vary  in  sixu  more 
than  hlood-corpuseles.  A  short  time  Binoe,  1  received  a  spccimt'ii  of 
mine  from  a  friend  which  contained  numerous  sporules;  aiti!  the 
reseniblatoe  to  blcOii-eOrpltMlos  Wlis  so  great  tlilit,  had  I  esamined 
the  specimen  carelessly,  1  should  certainly  have  considered  tbcin  to 
be  of  tills  natiiTe,  By  using  ii  power  of  seven  hundred  diametcra, 
their  chaja«ters  were  distinctly  made  out.  lu  these  cases,  idhunicn 
due  to  the  osiatence  of  kidney -disease  may  be  found  in  small 
quantity^  which  wouM  coruplicate  the  ease,  and  increase  the  chance 
of  our  being  led  to  form  a  wrong  conclusion.  When  doubt  e.tista, 
the  deposit  should  be  set  a,Eide  for  a  few  days,  csposed  to  the  air  in 
a  warm  place,  when  the  spores  will  germinate,  and  all  LmestiLiii  as  to 
their  lutitrc  will  be  removed. 


3C2  CANCEH-CEIJJ!. 

BODIEB    KjUIBL¥    met  "TflTH    IS   UbINABY  DBPOBITBf  AHD 

StTBSTAsceh   or   A  IoiibT'FiJL  NATtiaE. 

Under  this  heuil  I  must  incluiie  tubercle  and  cancer,  and  a  few 
bodies  of  the  nature  of  which  I  am  uot  perfectly  certain.  Some  of 
these  substances  haTB  been  carefully  csamined  by  nther  cibserrers, 
but  the  results  liavc  iwt  been  sufficiently  sjitiBfactary  to  jnaSff 
positiye  statements  as  ti)  their  niiturc. 

131  Cancer- Cella.— In  cases  of  cajiccr  of  the  bladder,  it  is  aot 
unccmiiiori  \n  rucol  with  wnll-ilefincd  cancer-ceils  in  the  iirine.  Some 
time  eince,  Mr,  Ferguson  req^Uested  me  t-O  elftmine  for  liim  a  elUfS 
portion  I'f  gelatinous-lnokijig  matter,  which  had  bee^n  passed  by  i 
patifut  sutft-riug  from  bladder-aflectioa.  Of  Ihe  exact  JllltTire  of  this 
matter  there  liud  been  soino  difference  of  opinion.  Fpon  treating  a 
fragment  af  it  with  a  little  glycerine  and  water,  and  subjecting  it 
to  csatiiinatiun  with  a  power  of  two  hundred  diameters,  I  had  m 
difTiciilty  in  maki]]g  out  Inops  of  ciipillarj  vessels  unvered  with  i 
thick  laytr  nf  csiiicer-cells.  The  Bpecimen  presented  the  MU»1 
appeaf-meGs  which  distinguish  a  caiiceroHa  tumour  which  ia  rapidly 
gruwiaig  inti)  a  hulli.nv  viscus,  and  was  eridiintlj  one  of  the  tungut^ 
like  or  villous  processes,  broken  ulf  from  the  ma9S.  There  could, 
therefore,  be  no  furthc-r  dowbt  u  to  the  esact  nature  of  the  tae- 
The  diaffuosis  was  confirmed  by  subsequent  esimination  of  the  parli 
aftLT  tht  piiticnt'fi  dfath. 

I  haye  lately  seen  four  cases,  of  cancer  of  the  bladder,  in  eyerj 
one  of  which  the  disease  was  detected  for  the  fir.'st  time  by  the 
micrascopica.1  cxamiiiulion  of  the  urine.  In  two  of  these  cases, 
there  was  an  abundant  deposit  of  a  da.rl!  brown  eolonr,  miidi 
resembling  blood  in  appearance  when  it  occurs  in  acid  urine.  Tbii 
brown  deposit  was  found  to  consist  principallj  of  a  vast  number  of 
cancer  "cglls,"  varyitif;  greatly  in  torm  and  size,  most  of  tLeni being 
very  large.  Witiiy  were  of  considetublc  length  and  contained  "cgDs" 
in  two  or  three  difierent  places,  These  fiO-called  "cells  "  consist,  10 
fact,  of  a  Hoft  material  conespondiug  to  tbo  wall  of  a  norniil 
epithelial  cell,  in  which  masses  of  germinal  matter  ai-e  qnibedded  in 
cotisiileriLble  number.  A  very  good  specimen  of  cancer-cells  from 
the  hliidder  is  representei  in  Plato  XXII.,  Fig.  1 19;  £ind  ift  Ftg.  ISO, 
a  young  cell  of  normal  bladder  epithelium  is  seen.  It  is  undergoing 
division;  the  cancer-cells  multiply  in  the  same  way,  bat  faster  aid 
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irregularly,  instead  of  siiccceiling  eact  other  in  an  oTjcrly  iiia.nD(!r, 
layer  after  lajcr. 

From  time  to  liTaG,  gpMirafns  of  Tirinc  nrc  s^nt  for  ftxaminatioa 
ConiaLiiing  numerous  well -de  fined  sitimllwl-shiiped  Cflls,  ivWch,  from 
tieir  general  rescniltlnncd  to  the  cells  of  seirrhus,  arc  somotimua  Mn- 
Bidered  to  prove  the  exlBtUEce  of  this  tcrrililw  niuliidy  iu  connexion 
with,  the  kiJiiiST  or  HadJ(?r.  In  seTeral  such  instances,  I  have  no 
douht  thnt  tli'e  cells  in  question  have  been  dcrivijil  from  the  ureter, 
and  tlu'ir  jircsence  was  ■quite  unconnected  with  disease.  (Plates  IX., 
XV.,  Six.,  Figs,,  46,  70,  100  I'.)  It  is  very  inijj'.irtitnt  to  hear  in 
mind  that  the  epithelium  of  the  ureter,  a,nd  some  cells  derived  fri;m 
cei'tuin  parts  of  tlic  mucitis  »ioml>i'iitic  t^f  the  ldjul(li.T,  reiy  closely 
resemble  in  foTiu  ind  general  ajfpearance  the  drawings  which  are 
given  <if  the  cells  of  hard  cancer, 

423.  Tubeitle  Corpuscles. — Tuberde  is  iicra.sioually  met  with 
in  urinary  dcpositSi  Dr,  Thmdichuui  ("  Th<:  Pii  iholwji/  of  Ific  Uritic," 
p.  260J  alludes  to  a  remarltahlc  and  undoubted  case  which  lie  saw  in 
the  Brompton  Hospital.  It  ia  ol'tea  very  dillicult  ty  iJcntify  tuhcr- 
cular  matter  in  sputum  ;  nnil  iu  raa.By  cases  where  tlie  deposit 
escaped  ia  tho  urine,  the  ■disiutcgratiou  of  tlie  tubcryular  imitter 
wniild  be  so  great  as  to  iiiteriere  with  its  detection.  The  charicters 
of  tubercle  are  re  ji  its  en  ted  in  "  Tki-  Mk'r'''Si'Ofi'  in  itg  Applieatioii  to 
Practieid  Medicine,'''  3nd  cditlun,  ^iM^es  iJTB  and  2!)il. 

4S3.  Of  tha  Clinical  Iiaport&nce  of  Cancer  and  Tubercle  in 
tlie  Urine,  and  of  the  Ireatment  of  these  CftBes.—Unfortnuately 
the  very  positive  evidence  cf  caneer-eells,  affoidud  by  niierosciipicivl 
examination,  prevents  us  from  giving  any  hope  of  a  favoiuablc- 
tennination  of  the  ease.  The  dist^ase  mii.?t  sooner  or  Inter  be  fatal, 
III  my  experience  the  suffering  is  far  less  in  those  cases  in  which  a 
largo  quantity  of  the  ctdlular  growth  farms  upon,  the  surface  of  the 
mucous  membrane,  sma.ll  miisaes  becoming  detuuliod  from  time  to 
time,  than  vihi-ii  the  nniseular  coa.t  of  the  hladilcr  is  the  chief  Bea-t  of 
disease.  I  ha,ve  known  casta  of  the  lormer  disease  ia  whicli  there- 
was  scarcely  any  suffering,  the  patients  dying  in  from  two  to  three 
years,  afttT  the  eelU  were  first  found  in  the  urine,  from  the  gradual 
exhaustion  caused  by  the  h:L'morrlia^i;  which  sometimes  taltes  place 
daily  and  never  entirely  eeusea.  The  obj.ect  of  treiitment  is  simply 
palliative.     Tincture  of  the  susquicbloridc  «f  iron  or  gallic  acid  will 
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restrain  the  hsEraorriage  if  Tery  Tiolent.  It  is  importaat  to  keep 
the  uriiici  in  is  healthy  a  condition  aa  possible.  If  it  bo  cither  verj 
acid  or  lUkiiliric  the  iraticnt's  auffering  will  bo  iocreased.  If  tlia 
paiji  or  irritahility  of  the  blailJer  is  eicosKive  we  must  give  opiom 
b;  the  mouth  ai  bj  th-e  rectum. 

4S4.  Sphei^tcAl  Bodies  contRlnlns'  Nudel  and.  Ctra.niilar  3Cat- 
ter.— Roimd  stnifiturus  priisunting  theao  c"h:irarter3  are  not  iinfre- 
quonfly  met  mth  in  specimens  of  qrine  ;  but  I  ha^c  not  hein  Me 
to  dctarniinG  with  accuracy  the  portion  of  tho  mucous  tract  from 
which,  they  are  derived,  ur  their  pathological  important. 

The  cells  rcpreaeat'Bd  la  Plate  XXII.,  Fig  114,  wcro  fouad  in  the 
urine  ef  a  patiuiit  suiToriiig  frem  rlieumatia  fever,  a.  In  the  natnral 
fitate.  I',  Ireited  with  acetic  acid,  e.  Oulla  resembling  pus.  il.  The 
same  treated  with  auetiu  acid.  Thi!  small  ciruular  bodies  are  altered 
blood-corpiiscks,     x  215. 

The  large  cells  above  referred  to  centained  several  tTansparent 
bodies  witlun  theoi,  whic^h  tecame  very  distinct  upon  the  addition  of 
acetic  acid  (tiucleii).  Tliu  central  bodies  did  aot  Tefrjct  like,  mt 
did  they  present  the  circular,  dajk,  and  ■well-defined  outline,  eo 
chaiiioteristic  of,  oil -globules. 

In  Fig.  11a  a.re  represented  gpecimena  of  large  cells  filled  wiUi 
dark  granular  matter,  bat  not  coiitaiaing  any  oil- particles,  from  the 
urine  ai  a  isise  of  chronic  brHjEcLitis.  There  were  sdso  a  few  pua- 
globules  present  in  this  specimen.  Fig.  116  represents  a  curiouscel! 
found  in  the  urine  of  a  case  of  lenal  dropsy  of  seven  weeks'  duraaon. 
Casts  of  mediiuii  diameter,  with  a  few  small  cells  containing  cil,  were 
also  pioseat  in  the  siiuitj  spetmeu  of  mine.  Of  the  nature  of  thffie 
bodies  I  ara  not  ceTtitiE,  neither  haye  I  been  able  to  ascertain  from 
what  part  of  the  genito-uriaary  mucous  raenibnine  they  have  been 
derived.  Every  eare  was  taken  to  prevent  the  presence  of  matterft 
of  extraneoua  origin;  but  it  is  not  impoBsiblo  that  some  of 
peculiar  cells  have  been  derived  from  sjiutuui  which  has  been  al: 
by  the  actioa  cf  the  urine. 

Cells  presenting  somewhat  similar  charaetera  have  come  raiii 
my  iiutice  in  scvoriil  other  cases;    and  frgu  that  portion  of 
mucous  surface  of  the  bladder  known  a.s  tho  trigone,  I  have  vbtaini 
cells  ngrocing  with  them  ia  general  chiJiacteirs.    It  is  not  m; 
sonabte,  therefore,  to  aESurae  that  many  of  these  pC'CuJiar  c«11b  i 
modifications  of  bladder-epithelium. 
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425.  SmaJi  OfBanio  GlobuLeB.— Uiidor  t.liis  name,  Dr.  G<ilding 
Bird  lias  ilcstTibtil  some  littlu  Wdies  simllur  than  tin:  pus  or  mutua- 
eorpuscles,  with  a  pcifiiiitly  emniitli  estorior,  jind  unaffected  !ij*  acttic 
acid.  Dr.  Bird  suggests  tliat  they  may  he-  -nutlci  ivliich  tiavo  liecn 
set  free  from  a  eell  liy  tlit;  liiufitiiig  tif  iha  iEy(^stiiig  mi'mlinine. 

Plate  XXIIL,  Fij;.  I2G,  ri'presisnts  the  appuaraiiM  of  the  dqiosit 
from  the  urini!  uf  a  patient  suffering  from  calculus.  Tlie  small  ruund 
todies  rc|!reEeuti;d  in  ditTtircilt  p^irt^  of  tlic  i^if^viVV  urcre  insolutle  in 
strong  acetic  acid,  and  were  inLaltered  on  the  addition  of  ether  or 
potfcsL  Muny  <>f  tlxoni  contained  a,  central  dark  spot.  They  were 
accom[saied  wttli  numerous  small  nctolicdral  crj'sta.!s  of  oxalate  of 
lime,  Frum  tiu-'ii  highly  K.'fnictivp  projierties  and  chemical  tha- 
ractcra  just  referred  to,  it  is  proliable  tliat  they  ircrc  composed  of 
oxalate  of  lime. 

Dr.  Balfiiur,  of  Edinlnirgh  ("  B^liii?tiirij/i-  Il^i/k-al  Joitnutl,'' 
VoL  I.,  IS5f>,  p.  C17,  Dute),  has  shown  thiit  altered  lilGOd-carpnscIes 
correspond  tv  Dr,  Clo-ldiiig  Bird's  'small  organic  gliilmlcs.'  Aft«r  the 
creuiLted  margins,  so  (iften  seen  in  bluod- corpuscles  in  urine, 
have  ipadtj  tUeir  appcsranoe,  the  gltjtiule  uuderg^'ca  further  change, 
until  [it  last  it  reassumoa  its  spherical  appf-araiict',  but  lieuumsa  much 
amalkr  tliail  before,  and  is  not  altered  by  ln>t  or  cold  acetic  acid, 
These  so-called  small  organic  glubuh's  may  tbercfarc  consist  of  Halt 
sp]ij.'y uIf«  ilf  iiX'ihl/.c  <if  Iriih;  iiltetetl  Mo' nJ-to rjiiisvlcn,  Or  the  spoj'uJt'S 
I'ffaiig'i.  I  haTc  Jemonatratcil  the  last  in  a  great  mimher  of  cnsea; 
and  Bom«tinies  they  t'orm  a. "  visihle  white  depusit,"  such  as  J)r.  Bird 
deacribed.  It  is  a,  pity  tha.t  the  name  "organic  globule"  has  been 
used  at  all,  for  ocrtaJuly  several  widely  diftereiit  siibfttancca  answer 
to  the  dcHiTiptlwna  giren  of  it,  The  so-called  "  large  organic 
globules,"  or  "  esudatiim  t<r  granular  eorpiiBules,"  ha.ve  lieeu  shtiwn 
to  ci'Dsist  of  ail  tiggregiition  of  fat  globules.  I  have,  tlcrefore, 
thought  it  better,  in  order  to  aToid  uoii fusion,  nut  U  emplny  the  term 
ia  this  Work,  (Sfn  note  on  p.  234;  also,  'T/tt  Miiroac'ijn;  in 
Meificiiir,^'  ficcond  Edition,  p.  326.) 

Should  the  practioner  meet  with  ohjects  of  the  na,tiire  Qif  "which 
he  is  in  duubt,  he  shinilil  at  miicc  make  careful  drawings,  and  taVc 
notefl  of  the  case  in  irhich  they  occurred.  The  importance  of  all 
microscopical  observers  being  familiar  with  the  appearance  of  all 
eKtmncoue  iiiattera  likely  to  be  found  la  urine,  hua  been  dwelt  upon 
ia  §  78,  ec  scq. 


CHAPTEE    XTII. 


Ueine  in  Disease.  Of  Entozoa.  Hydaii'h — Echinceaen— 
The  Oiplosoma  Crenata  of  Dr.  Artliur  Farre — Dactylivx 
Aoiilentns — Sd'onffylvs    Gipns — Distoma    Heematahmir^^ 

Of/i/r   M'umtif  j/aKjfeil  from  tfie  IJnnary  Ch-gaus PtAr^iiU* 

and  other  Amnuila  of  acculenial  presence  in  the   Uriiie-— 
Slonyated  Clals  i if  Fibrin  ami  of  Blood. 


EHroaoA. 

4SS.  Hydtttida.— fi'c/iiBOcom  liaye  Iicen  passed  from  hydatid 
cyats  occupying  the  kidney,  and  liavG  been  foimiL  in  tlie  urine.  TIm 
booklets  «(  these  orGatures  are  very  cSiaractGristic,  anil  would  te 
found  ill  the  urinary  deji-cisit.  Mr.  Simo-a  refers  to  a.  case  ia  wliich 
small  uyatB  mtT(^  [lasseJ  entire.  In  thL'se  rare  casesj  the  synipiouu 
of  a  tumunr  connected  -with  tho  kidney  are  present  At  letigth  the 
cjst  hursts;  tlic  fluid  with  echinococci  is  discharged  in  the  mine; 
a-nd  pcrhups  £ome  Iru^menta  of  th«  cyst  also  eEcapc.  Tkcsc  Mid  the 
hookleta  of  the  cchinococci  are  perfectly  characteristic,  ajid  cannut 
be  mistaken  for  anytliing  else.  An  account  rf  ^  recent  case  it 
^vcn  by  Mr.  CarliLig  in  the  "  Medical  Timi^n'"  of  August  15th,  1861 
Mr.  Curling  gave  nic  s^!l'e^al  of  the  hydatids  piissed  by  this 
I  could  not  find  any  cchinococci  or  hooklets,  but  there  coul 
the  smy.lleet  doubt  as  ta  the  nature  of  the  cyst  Echin 
represented  in  Plate  XXIII.,  Fig.  121,  ajid  the  boolileta  ir 
{Ht.  Hiewekmg,  " Liini'£t,"  1853;  Mr.Bimaa/'Luticet,"  1* 
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Srotf  Mfdiefil  Jourml,"  ISCS;  "  3!ril.  Tiiiws  eiiid  <7iizetlc,"  1S55. 
FoT  t^e  Characters  of  Ecliinoeocui,  see  <•'  Tka  Microscope  in  Fmciical 
Medioiiie,"  Second  Etlitigo,  p.  361.) 

427.  DiploBoma  Crenata.— TliB  most  reiuarka.l)le  cafic  o-u  lecnrd 
in  which  ii'oruis  wvre  [i;lesi.'i1  rrun  tlie  urinary  hlaUJor,  is  one  whicli 
is  reported  hy  Dr.  Ajtliur  Furri;,  who  has  mudu  sitmc  most  caj-el'uL 
dissections  of  the  wurm,  and  oliservatimisou  the  aiiiitoiiiy  of  the  ova. 
(".ircAiiTO  of  JiL'rlcchif,"  Vol.  I,,  p.  290.)  TIds  is  tlii;  case  recorded 
tj  ftfr.  Lawrence  in  Vol.  II.  of  the  ^'  Mi'tl.  Clilv.  TninsJ'  in  tlie  year 
IHll.  It  is  the  only  one  on  record.  Dr.  Farre  dtscribos  the  geiiiiial 
characters  of  the  wtprm  in  tiieiiTticlo"Wiirms,"  Liliranj  of  MciHcIjic, 
Tol.  v.,  p.  241,  Eudolplii,  on  iusuflicient  evidence,  declared  that 
these  wurnis  were  merely  IjTnjihar.ic  concrctirns;  and  in  cniisoqnence 
this  iutereating  and  iiuthontie  case  lias-  not  vet  Vxeii  properly  no-ticeiE 
^>J  writers  on  jiiinisites,  From  the  recent  rc-inTotigatioii  of  the 
vfholo  auhjeet,  there  can  he  no  doubt  that  liuilojphi  wns  wrong  in 
his  conclusions,  and  that  these  were  real  etcri'lniiothtms  wtirnifi.  In 
his  paper  ahove  referred  to,  Dr.  Farro  at  onco  sets  nil  doubt  on  the 
qiiCEtion  at  leat.  Re  now  de^jcriliea  the  minute  anatomy  of  the 
■worm  and  tho'churactors  of  the  ova. 

The  patient  waa  a  wodan  twentT-four  yeara  of  age  ;  and,  during 
the  coarse  of  two  or  tljrec  months,  sho  passed  as  many  as  from  eight 
hlindred  to  a  thiiiisand  wonna.  The  i^oruiS  WCre  of  tiVo  different 
kindg.  The  first  form,  which  Tarietl  from  four  to  Bis  inches  in 
length,  were  passed  in  grout  numlier.  The  other  kind  was  siaaller, 
Taryingfrom  half  an  inch  to  an  inch  in  length.  These  worms  were 
passed  on  one  occasion  tmly  ;  thoy  lived  in  the  uriue  for  three  days, 
and  moYcd  viTy  briskly,  They  belong  to  tho  genus  sjiiriiptcm,  and 
Rudolplii  gives  to  theai  the  rnimo  of  spiroptera  honiinis.  The  largor 
worms  have  been  named  by  l)r,  Farre,  frcim  their  body  being  double^ 
dipiosoma  crenata.  Fig.  122,  Platfl  XXIII.,  rojiresents  the  general 
chatacters  of  the  worm,  Dne-ha,lf  the  natuntl  iizi.  The  drawing 
represents  one  of  the  largest  and  moat  perfect  specimens  of  the 
*l]tozoon,  half  Iho  naturii.1  size.  In  the  contfe,  at  the  uppi-r-  pnrt  of 
the  figure,  i.s  the  sharji  twist  or  kink,  where  the  hody  is  most  con- 
tiaeted.  From  this  point  each  hulf  gradually  enlarges  to  a  certain 
distance,  hut  tapers  again  towards  either  extremity  ;  the  right  half 
terminating,  in  this  specimen,  in  a  point,  the  left  furnished  with  a. 
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taten]  membnDoiu  flsfL  Tldf  half  rf  the  bodr  shows  the  ib- 
dvfniiul  groo»e,  and  doable  crett».t<  border-  The  right  half,  being 
Spirally  twilled,  ^xMluB  sacoeHBTe  pcruons  of  the  liciTKil.  kteial, 
uid  Abd-iiaiail  foi&MS.  Hiis  twuring  is  fl^err^ble  in  many  s}>eci- 
mens.  Tu«ardi  ihe  eitremiir  of  this  \a3£,  unamous  fibrous  cross- 
baodj  are  ^lown.  The  minnte  stra^tare  of  this  creature  is  tet^ 
peculiar,  uid  has  be«ii  accnnitelf  luTe^tigatcd  hj  Dr.  Faire.  who  has 
iUnftiat^  his  remuka  wirh  numieroaa  draninga.  There  ran  be  no 
doubt  that,  in  this  unique  Ofe^  two  new  fonus  of  iutestioaJ  wonna, 
never  seen  before  or  since,  were  pas«d  from  the  bl&dder  in  cun- 
sidenble  unuib^r.  Fi>r  the  deuils  cf  the  ase,  and  fvr  thu  acctKrat 
of  the  miictare  of  the  wuim^  1  must  refer  to  Dr.  Fajre'^s  original 
paper  in  my  "Jr^AirM." 

428.  Dafltylius  .A«ii1««t<w — The  oiHy  esse  un  rvcvid  in  wbieh 
this  parasite  has  been  found  in  conneiion  with  the  arinsj^  oigaiu, 
i^  thfic  i.-fft  g^rl  ag^  ti7>$  years,  who  was  under  the  care  of  ilr,  Dnte. 
Sereral  worms  were  Toitlwi ;  and  some  of  thi'm  were  careMlj  ci- 
smined  by  Mr.  Cnrting,  whose  mem-oir,  with  diaTrings  of  the  worm, 
is  published  in  the  tw-cnlj-second  volume  of  the  "  Traiisactiom  "  ai 
the  Jledi-co-Chtrnrgieal  Soeiety.  The  female  waa  four-fifths,  aril  the 
male  only  two-fifths  of  an  inch  in  length.  The  tegument  waa  aimed 
mth  (Spines,  occurring  in  clnstvrs.  The  worms  cihibited  attiie 
oiovetuents  i  and,  if  left  in  the  uritie,  they  lived  for  two  or  three 
dars.  There  wero  no  symptoius  in  the  case  pointing  to  any  derange- 
ment of  the  urinary  organs.  They  were  first  noticed  in  tllC  Uline 
on  May  26th,  1830,  and  on  several  occasions  between  this  date  snd 
June  lltl),  after  which  no  more  trorms  were  passed.  These  eatowt 
were,  therefore,  only  found  during  a  period  of  GUtecu  days,  and  tli^J 
we^e  not  present  each  day. 

426.  StFonsrlua  GieoB. — This  parasite  appears  to  have  been 
fuuiid  ill  the  human  kiJuey  ou  one  occasion,  although  RiichenaieiBtCT 
couiea  to  the  conclusion  that  it  has  never  been  met  with.  The 
Bpecimun  is  preserved  in  the  Museum  of  the  College  of  SurgeoM. 
It  isuccaiiionally  found  in  tho  lower  animals.  A  few  years  since,  1 
fo'iud  thrvG  beautiful  specimens  of  4ihe  worm,  tivu  males  und  odd 
female,  ciiiled  up  iti  the  kidney  of  a  largo  dog.  Tlie  female  wu 
about  15  inches  in  length,  and  rather  less  than  hii,!f  an  inch  in 
diameter.    The  hkin  wns  of  a  very  bright  blood-rcJ  culonx,  molllrf 
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wit5i  black.  Tho  males  were  alirmt  nine  ircliea  long,  of  a  rpdiiah 
faroTfn  cii-loiir,  and  iboiit  a.  qnarti^r  nf  an  inch,  in  diameter.  The 
kidjicj  was  reduced  to  a,  mere  fibrous  cjst,  ralhur  larger  than  tliG 
frrgaa  on  the  oiiposite  side;  and  the  three  eutuzoa  irerc  coited  up 
together,  and  occupicii  its  entire  cavity.  Tbu  UKiLcr  was  pertiuiis 
all  tLTDughoqt,  aud  orcr  ita  surface,  ajid  embcdd<;d  iu  the  mucus  of 
the  tladJer,  were  multitiidea  of  iiva..  Ova  ivi're  passed  in  great 
numbeT  in  the  urine  of  this  du^y.  The  kidaej  and  the  femido  ttotiq 
are  preserved,  and  still  in  nij  possession. 

430.  DiBtoma  Hfematoliinia  has  been  found  in  tlic  bUdiier, 
ureters,  a,nd  pelvis  nif  tlii'  kidney,  us  iu'll  ua  in  the  veins  uf  tUe  iuk'S- 
tino,  in  the  purtal  reins,  small  intt?stinp,  gali-liliiddiir,  Ao.  OrieKingur 
BtatfS  that  tlus  parasitHS  is  very  abmiiiant  in  Egyjit.  The  uggs  ef 
the  worm  wiirc  embeddad  in  the  mnedus  ineijihratiy  of  the  bladder, 
"Which.  Was  much  cpnge^tcd  ivn^  ei^yhj'Uiosi^  in  these  situiLtiuu-s.  Thi! 
■worms  themselves  appear  to  haTe  Tmcb  found  in  tlie  vessels.  The 
^ggs  often  form  the  nuclei  of  gmall  deposits  ■of  ni"ie  acid,  Tliej  have 
"beeu  fonnd  adhering  to  the  raucous  membrauf  uf  the  bladder,  kidneys, 
and  tu-eter. 

431.  Other  WOTma  -paBsed.  from  tha  Urinary  Organa.—  A  ease 
is  related  bj  llaisin  in  ivhicli  a  ivoriii  three  inebca  lung  waf  passed 
by  a  man  fifty  years  old.  J[oiiblet  allndoi  to  the  case  of  a  hoy  ageil 
lO,  who  voided  four  irornis  from  fiiur  to  hve  iachcB  long,  accompanied 
by  pns.  Other  instances  are  rowrded,  hut  these  do  not  seem  to  be 
f^ell  aathentieated. 

43S.  FoTOBLtes  and  other  Anima.la  of  accidental  'praeenoe  In 
TTrlne. — Intestiiwl  worms  are  soiiiutimes  passed  intt-  the  vessel  ctm- 
taining  tbe  urino,  iind  the  p;ititnt  ntit  urifreqiiently  albrnis  that 
tbey  came  from  tlic  bladJor-  Various  species  ol'acari  arc  froqueatJy 
met  with  in  urine.  It  need  hardly  be  said  they  were  not  formed  in 
the  urinary  organs.  Insects  and  their  lafVK  arc  from  time  to  time 
found  in  urine.  Patients  will  positively  assert  that  larva)  of  the 
common  ilesh-liy  have  been  passed  tlirongh  the  urethra.  I  have  on 
many  oecaslons  had  specimens  of  the  eonitnon  maggot  ami  cheese 
mag(;ot  forwarded  to  me,  with  the  poBitive  assurance  they  bad  been 
Tfljiied  by  the  patitut.    The  presence  of  the  tiachetc  in  every  part 
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of  the  Itody  prove  the  creatare  to  l>e  an  insed,  uid  it  need  scaicelj 
bu  sail]  that  an  air-breathing  insect  could  not  iaie  been  developed 
in  anj  part  of  the  urinar;  organs.  These  insect  laxTS  will  past 
through  the  entire  tract  of  the  intestinal  canal  in  a  living  sOte. 
{See  '*Tlte  ^lieroscope  in  its  Application  to  Praeiieal  Aleilicine' 
and  papers  by  Dr.  Briaton  lad  Mr.  fflood  in  Vol.  in.  of  mj 

433.  Elcra^nted  Clota  of  Fibrin  or  of  Blood  are  occasinll&Iil; 
mistakBH  for  intestinii  wurms.  MicruscopLca]  esamination  will 
caal>lc  itnj  «iic  nt  once  to  difitingnisb  them. 


CHAPTER    5VIII. 


Of  "Urikaey  Calcl'LI. —  Geiwnd  ComUkratiim  of  the  Snhjn't — 
Animal  JIal/er  in  Cakull — Of  Ihe  Concenlriv  Ltiyrs — 
0/  the  Clcsscs  of  Urimiri!  C/ihuli,  and  iif  the  Clionr'citl 
Examinntion  of  Calculi — Tests  kept  in  Small  lintties  iri'tfi 
CfpiUatt/  Orifca:  C^AiS  1,  Cal^Jili  ichich  hare  anil/  a 
Trace  vf  fixed  Residue  after  Exposure  fo  a  red  Ileiit — Vrte. 
Add  Calculi;  C/iemieal  Charrivlvr&^—Cah'tdi  vom^nsid  uf 
Urates;  Chemieal  C'/'amefers — Uric  Ox-ide,  XniifMe  Oxide, 
Xanifiine — Vj/stec  Oxide  or  Cj/s/tiie — Fif/rijiiitie  Cf'it-tili — 
J-'atli/  Conn-etions.  Class  II.  Calcidi  wiiich  teitve  a  ii)ii- 
siderabh  Qimiilili/  of  Fixed  Frsidup  nf/er  Krpuswc  in  it  red 
Hreit — Qj-ala/e  of  Lime  CalciiH ;  Chemical  Cfituai-lers — 
Ciilciili composed  af  Flarthi/  Pfioxpliaft;  Chemtctii  Clwrnetrrs 
—  Curhoiittte  of  Lime  Cidctdi — SiUeiv  Acid  Vidvidi— 
Prflitatic  Ciileidi — Sumniirrif  of  Cheiiiiral  VhiiftiCtii'-S  of 
Calculi — Of  ilie  Orii/ui.  and  Ftirmirlioii  if  Un'jiiuy  Cafculf, 
and  of  the  Nutareof  the  Nnc!euf:^Oii  the  rdutire  Frequency 
of  the  Oeeurrenci'  of  tie  dijfffi'enf  Cidcitli — On  t/ie  importtince 
of  i/te  administration  of  iitcrca'<cj  i/ucin/ilies  of  Fluids  m 
certain  Calctdmts  and  iifher  aJTertiviis — Oji  the  jiirtjiods  of 
dissolving  Uriitary  CidruU — On  iHsnoliimj  Ciilculi  by 
MkclrolysU — LHhoiomy  and  Lit/ioirily. 

434.  Geaeral  Oanslderatl-ona  on  tha  ForDLa.tioii  of  Calculi, — 
As  there  are  scTeral  Eubstances  in  healtliv  iiriuc  possessing  but  a 
slight  ili'grcc  i>f  snluliility,  ■whitL,  In  certain  iJcrangcmeDts  of  tho 
physiological  actiooa  of  the  liody,  arc  ])roJuccil  in  raarfi  larger 
proportion  than  in  health,  whilo  otlior  matters  not  present  in 
healthy  nrine,  and  not  readily  soluble  in  water,    are  sometimes 
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formed,  it  is  not  M  be  wonderei  at  that  from  time  to  time  sume  of 
these  luatEija  are  slowlj  depoailed  In.  tlie  insoluhle  form  from  the 
urine  while  It  ytt  remains  >a  the  hladder,  or  even  before  it  reaches 
this  organ.  It  ia  vltj  interesting  ti)  consider  the  natarc  of  tbe 
varioiLB  ctinditioDB  which  are  likely  to  lead  to  this  deposition  of  iuBO- 
luble  calculous  matter,  and  it  is  iustnictivu  to  study  the  gonditioa  of 
the  system  in  relatmu  to  tlm  particular  fcirm  of  insoluble  matter  that 
jaay  V  dcpositej,  If  we  wcro  accurately  ac^aainted  with  the  moia 
of  deposition  of  calculous  matter,  it  is  very  possible  that  we  might 
lay  ^i■ow^l  alieh  rules  for  the  guidance  of  ]paticiits  in  whom  this  ten- 
dency fxistcd  as  wimld  prciveiit  the  formation  of  tie  stone,  or  retard 
its  i[icrea.se  if  iilrciidj  formed.  The  di'position  of  a  calculus  does 
not  always  depend  upon  the  state  of  the  urinE ;  for  it  is  possible 
that  the  urine  may  be  hcalt.by  while  a  stone  is  forming,  and  that  the 
cliangcs  taking  phice  cii  the  surface  of  the  stone  itself  may  cause  the 
precipitation  of  insoluhle  HubstancGS.  Remedies  which  act  on  the 
kidiicy  in  many  cases  escrt  iii)  iiiHucnce  upon  the  formation  of  n 
stone.  It  is  very  Lni[iortant  iu  coimexLon  with  this  suhjoct  to  study 
tlio  general  chemistry  of  the  body  carefully;  for  it  will  often  be 
found  that  the  tenJenej  to  ealculu.s  disorder  is  explained  by  deranged 
eliemical  i^hanges,  which  may  perhaps  ho  materially  modified  by 
aiteuiliiig  to  the  actiiin  of  the  alimentary  canal  and  skin,  altering 
the  modeof  living,  and  admimStering  the  salts  uf  the  vegetable  acidi^ 
alkalies,  mineral  acids,  or  mere  diluents  in  larye  quantity,  uccording 
to  the  nature  of  the  ease. 

In  thoao  cases  in  which  the  ileposition  of  the  calculous  matter 
maitilj  cle]H?niJa  upini  the  urine  being  in  a  Sitate  unfa vou ruble  for 
holding  t-ertain  slightly  soluble  matters  in  solution,  it  follows  that 
the  tendency  to  deposit  may  be  a'vcrtedj  if  the  condition  of  the  urine 
tan  bu  alteryd.  It  is  possible  thitt  at  one  time  an  acid  ?late  <jf  Brine 
may  favour  the  precipitation  of  uric  acid;  while,  after  a  short  interval, 
its  eharaotora  may  become  ao  alt<.>rcd  that  it  hecomes  alkaline-  Not 
only  diK's  tie  preci])itat]on  of  nric  acid  cease,  but  |ihosphat*s,  which 
arc  insoluble  in  nn  alkali  are  dcfiositcd.  I'bospiatic  salts  u*&  sooB 
dcpuaited  on  the  uric  acid,  and  it  is  by  them  effectually  protected 
from  the  further  solvent  action  of  an  alkali. 

438.  Animftl  KEatter  in  CaJctUl.— Calculi  often  consist  of  many 
difl'ereat  constituents;    but  usually  oue  piedominBtes  greatly  otsi 
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the  refit,  and  the  calculus  is  named  acconlinglj.  Even  tlie  purest 
calculi  comprised  of  uiirllij  salts  cuntain,  neyertlieless,  a  certiiin 
"iuactity  of  organic  matter;  and  tliose  which  peem  to  pon^ist  of 
organic  material  only,  contain  a,  certain  jinijiortion  of  earthy  salts. 
A  certaiw  amount  ii  LtniinBl  matter  ia  de(>ositL'd  ivith  the  liard 
material,  and  in  many  cases  serves  to  agglutinate  the  particles 
together.  The  preeipitation  of  aiij'  silint-  mattcT  in  a,  viscid  substance 
like  gum  or  mucous  will  be  deposited  in  the  form  of  a.  spherical 
mass  hastead  of  ia  its  usual  crystiillinu  form.  {S^f  Mr.  liairiey's 
"  Obsamrtinnx  on  tlif  Furmntian  of  Bhdi,  rfe.")  After  the  hard 
matter  of  a  stone  hiis  heon  dissolved,  this  uniiiial  matter  nmy  he  seen 
iji  ihc  furm  of  a  traaslucent,  grinulai,  nmcua-like  mass.  Upon 
microsGopieal  oxamiiiatinn,  BO'Dietinica  the  remuius  of  delieato  fungi 
can  te  detected  in  this  matrix,  and  very  frcqueiitly  dumb-bells  of 
oia.Iateof  liruo,  or  fra^nncnte  of  them,  are  fLiuiid.  The  futigi  were 
formed  daring'  the  formation  of  "the  calculu.a;  and  it  is  prohiible  that 
ttie  reaction  dcvclopetl  in  the  fluid  in  cuuta-ct  ivtt.li  them  during  their 
growth  caused  the  oontinued  precipitation  of  the  insoluble  matter. 

The  hard  caleulons  matter  may  consist  of  substaiioos  whith  exist 
in  licaltliy  urine,  like  pfutiiihates  and.  nrh  otiiJ,  Blowly  deposited 
from  their  ntak  Bulutiou  ia  the  s<:crction;  or  of  materials  which  aic 
not  present  ia  parfcetly  normal  nrino,  such  aa  oxalutt:  of  lune, 
cjfsii/tfi  &ic. 

43fl.  Of  the  Oonnentrio  Iiayer*  of  Galouli. — The  insoluble 
material  is  deposited  m  distinct  layers,  ivhich  eau  often  Ite  readily 
ietuchcd  and  scjiarateiy  esimined.  Thcae  layers  are  easily  demon- 
strated hy  making  a  Bection  of  the  cflloiiUis,  which  can,  excejit  in 
the  case  of  the  hardest  and  Jiiost  brittle  caleuli,  be  readily  effected 
as  follows.  The  calculus  is  to  be  sawn  tbriiuBh  with  a  line  sharp 
saw,  The  cut  aurfaoc  is  next  to  be  ground  stno-cith,  hy  being  mbbcd 
down  upon  a  smooth  flat  hone  with  water.  When  h  is  perftictly 
eve-n,  it  laiy  be  washed  anil  alluwc-d  tf.  liiy.  Lastly,  the  cot  aurtiicc 
is  to  be  varnished;  and  novr  all  the  dilFcrcnt  layers  will  hescenraost 
distinctly.  If  thu  calculus  he  very  brittle  and  hard,  unless  it  he 
sawn  through  with  a  diamond  wheel,  it  ia  better  to  grind  away  one- 
half  withiiut  attemptini,'  to  saw  throrigh  it  Small  calculi  are  very 
easily  ground  and  polished,  and  gften  furoish  lery  instructive 
specimens. 
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Tlie  ooncpntric  lajers  are  often  of  different  colours,  of  different 
ilegrces  of  liaiduess,  twdtiiiu  vaTious  jirDportions  of  organjg  base,  and 
are  of  liiffcrcut  chemicil  compos  it  ion.  Each  ring  forms  the  section 
of  a  lajcr,  and  u  jwrtion  of  cxh  may  be  detiwhed  and  cLemi^Uj 
esamined  separately.  Some  of  ttese  kyeis  are  deposited  quickly, 
otliera  ini>re  slowly;  iiiiil  tliiiy  thoroforoTary  ciinsidiTably  in  haj-dnee* 
III  cxamiuing  a  calculus,  it  will  be  necessary  to  subject  &  small 
portion  of  sevcTiil  layers  sepiirjitoly  to  exami nation. 

Concentric  layers  may  be  demoQatrated  in  the  most  minuta 
calculi,  even  in  tlioso  microscopic  calculi  which  reqmre  to  be 
esamined  under  a  power  of  250  diameters.  (See  " lUiutrtitiaiu" 
Calmli,  riato  L,  Figs.  1,  2,  3,  4.) 

lik'ldom  caD  any  dc&uitc  ciystulline  form  be  made  oat,  except 
niwn  the  surface  of  tbc  concretion;  and  npon  (iiamining  small 
portions  of  a  cdculus  in  the  mLcroscope,  nothiug  but  a  groat  numW 
of  crystalline  fragments,  exhibiting  coDccntric  layers,  can  us-uaily  be 
diEtinguished .  SomQtimea  the  materia,!  i^  a,t  hr^^t  dt;jK)Eitcd  in 
separate  little  splicriea!  maasos,  which  bMonie  aggrt^ated  and  at 
length  buccjmfe  incorporated  together.  Although  distinct  nameB  ire 
assigned  to  different  furius  of  calculi,  a  concretion  entirely  composed 
of  only  one  fiubstanee  is  seldom  met  with. 

Of  the  CLAasEB  OF  UniNaRT  Calculi,  ahb  of  the  CmotioAE 
ESAMISATIOS  OP  CALCtru. 

For  ctiUTenience  of  description,  calculi  may  be  arranged  in  two 
classes,  according  to  the  relative  proportion  of  tie  organic  Matter 
and  inorganic  suits  present.  The  a<nibuuihh,  or  almoat  mtirrly 
eovibmtibh'  calculi,  are  those  whieh  leave  very  little  residue  after 
eiposurc  to  the  action  of  a  red  bca,t  on  platimini  foil ;  Tfhile  the 
pai'tialli/  eomJiiislible  or  xiicovibintihle  ca-leuli  leave  a.  confiideratlB 
proportnoQ  of  fixed  residue. 

437.  I-  The  flrst  class  will  incluile  calculi  aimposed  of  urie 
aeid,  vmtn  of  ammonia,  iodo,  lirtie,  and  mfignesia,  and  the  tVK 
forms  of  u  do  or  xanlkic  oxide  calcuH/Jibriitoiu  and  blootl  caia^i,  and 
thosG  consisting  ofcijniiie. 

43S.    H.  The  second   glass  WtU  GOUtJlilL  tho  OXtTlrlU  6f  limt  ftf 

vmHierry  calculus;   the  taleuli  composed  of  Tarious  phosphalW 
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deposits;  that  consisting  of  carbonate  of  !imi;  yerj  rart;  in  the 
humiui  subject,  but  not  uncommon  among  tbe  lowor  animalsi  and 
the  iilk-ic  oiiil  calcuJus. 

Tlie  lirst  prelitninary  test  to  wbich  &  portion  of  cakuloas  matter 
of  niiJcnti*!!  composition  is  pubjcctpd,  gcmsiafca  in  expiising  it  to-  the 
actitm  of  a  rcil  ]icat.  "HHion  rcdnceil  to  a  fine  powder,  a  little  is 
placed  upon  a  piece  of  pUitinum  foil,  and  heated  in  the  flame  of  a 
apirit'lanip.  If  a  carbon  aceods  mass  remain,  it  is  to  be  o^puscd  for 
some  time  to  a  red  heat,  until  it  ia  entirely  dissipated,  or  until 
nothing  bat  a  white  ash  remains. 

If  it  be  ahiMil  enlirely  dhsipateii,  the  original  powder  is  to  be 
tcetfld  for  iwh-  aciff,  unitus  vf  imlii^  lime,  itmm<riii(i,  or  rifsiiitr, 
accrarding  to  the  method  describnd  fcir  testing  fur  those  substances 
»ccarring  in  the  furm  of  urinary  iltposits. 

If  tke  j)mcdir  be  iui-oinha^lihltjaTtm\y  jiarlinlly  cornbustUih,  it  is 
to  bo  tested  for  pAonj-hite  of  lime,  tri/'h  j'/fcv^'fie,  imJ  oxalate  "f 
lime,  by  the  methods  indicated.    ('S't'i'  Table  VI.) 

439,  TeatB  kept  in  Small  Bottles  witb  CapiUary  Orifices. — 
In  Chapter  I.  I  liav'e  ditoetwl  att-uiitnin  tn  ii  very  convcnitiiit  plau 
of  kteping  reagents,  which  is  ni>t  only  applicable  to  the  subject 
now  undar  corisidenition,  but  will  bo  fuund  of  grctit  adTa,ntago  in  all 
cases  in  which  only  a  very  small  portion  of  matter  is  to  be  subjected 
to  eiamination,  particiilurly  in  aseertaining  the  clieniical  cboraeters 
of  BubstancCfl  wbich  form,  tbe  subject  of  micioSeOpiCal  inquiry.  The 
plan  of  esaminiug  the  chemieal  coiup^isitiou  of  a  substance  which  I 
&ia  about  to  describe  may  be  termed  not  inaptly  mU'i'Oiiaiijnuitl  tatbuj. 
A  chemist  may  carry  bis  liiberatory  in  his  pocket;  and  the  physician 
may  take  all  the  apparatus  ueceasary  fur  the  most  complete  quali- 
tatiye  examination  he  is  ever  called  upon  to  make,  in  n  space  much 
less  thaw  that  now  usually  occnpied  by  tiic  nrinometer,  siiirit-Iamp, 
and  acid-butt  lea. 

These  little  teat-lwttloa  liiivc  been  arranged  in  a  erase,  with  the 
arinomcfcr  and  other  apparatus  required  for  the  exmiiination  of 
urine.  The  mude  of  lilting  these  test-bottles  is  described  in  §  34, 
p.  8.  When  we  proceed  to  test  a  small  portion  of  calgubms  matter, 
it  is  to  be  powdered,  and  placed  on  a  glass  slide.  The  cap  is 
removed  from  tke  teat-bottle  Containing  the  appropriate  reagent, 
which  is  then  inverted,  aud  its  capillary  estremitj  placed  near  to 
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tte  matter  or  drop  of  solation  to  be  testetl  Th€  warmth  of  the  hand 
expands  the  air  contained  in  the  bottle,  and  a  drop  of  tie  IiJiuid  is 
eipelleJ.  Id  this  »aj,  a  ilrop  of  ao  unknown  solation  can  he  readily 
subjected  t*)  the  action  uf  several  tesM,  and  inilicationa  of  tie 
presence  of  ccrrain  substances  may  be  obtained  as  cleartf  as  if  madi 
larger  qiiiintitiiis  were  operated  on. 

440.  TeBtiaB  fbr  CUj'bojiLa.t«e.— In  testing  fb'T  corhanAtes,  tl« 

pawder  or  siilucion  may  be  lightly  coTeied  nitb  a  piece  of  thin  glaffl, 
and  the  aeid  subiwiiiently  added;  the  slighest  cfFiTveacence  becomes 
at  once  clearl  j  perceptible;  and,  if  neeesaaij,  the  specimen  may  he 
subjected  to  microscopical  examiDation,  and  thus  tie  amaliest 
discngageiU'Cn't  of  air-bubbles  can  be  detected. 


Class  I. — Calculi  nhieh  h-ire  onlif  t  tftieg  ofjixed  r^dut  nflw 
exj»>mre  to  «  red  Itat. 

441.  TJrle  Ac  Id  Calculi — Xearlj  two-thirds  of  the  calculi  in  tie 
InQaeiims  cf  tbia  Country  consist,  in  great  piirt  of  QTIC  ^id.  They 
vary  Ttrj  much  in  size.  Small  uric  acid  calculi  are  sometime* 
foimeJ.  in  great  numbei  in  the  kidney.  For  tie  most  part,  the 
deposition  of  the  uric  acid  commences  in  the  kidney  itself;  and  not 
unfirequently  the  small  concrelion  beeomea  impaet^^d  in  the  lower 
part  of  the  urinift-ruus  tubes  or  inf^niHbuIa,  and  giTos  rise  to  grest 
irritation,  until  it  becomes  released,  and  passes  down  the  ureter  inW 
the  bkdder.  It  may  now  pass  off  by  the  urethra;  or  may  remain  in 
the  bladder,  vben  la-yer  aft-er  layer  is  added,  until  it  attains  t 
considerable  size. 

The  uric  acid  calculus  is  uauallj  of  an  oval  form,  but  somewhat 
flattened  on  two  of  its  gurfaceg.  A  larg'e  uric  acid  calculus  consisting 
of  concentric  laytTS  of  uric  acid,  deposited  upon  a  smaller  caJcuIw 
composed  of  ossilate  of  lime,  is  represented  in  Plate  XXIV.,  Fig  127. 
It  is  sometimes  quite  smooth  externally,  sometimes  rough,  or  covered 
with  a  number  of  rounded  projections.  It  is  generally  of  a  brownish 
hue,  Tirjing  from  a  pale  fawn  colour  to  a  dark  brownish  red.  Dr. 
Reea  met  i\'ith  one  qwciraen  in  which  the  nucleus  was  quite  white, 
H.Dd  wsd  composed  of  pure  uric  acid  destitute  of  colouring'  matteT> 
The  consistence  of  the  uric  acid  calculus  is  usually  hard,  and  its 
texture  coiiij>act,  but  rarely  it  ig  soft,  and  CBji  be  brokea  dowfi 
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between  the  finger  and  thumb.  It  iireaka  up  into  Email  angular 
pieces. 

I  have  CKimineil  miiny  small  uric  aciil  calculi,  ami  in  seviiral 
insUllC<>S  have  found  timt  tilC  tmdcus  Cuosistcd  of  matter  insoluble 
in  potash,  which  polarised  readily;  and,  in  some  specimens,  ivgII 
defined  duni!)-bell  crystals  ni  oxalate  of  lime  were  discovered.  In 
some  few  cases,  the  Duelens  probahjy  ctinsistod  originally  of  mucus 
or  soma  soft  matter,  which  after  a  time  hail  shrimk  and  nearly  dried 
np,  leaving  a  space  or  cavity  in  the  ceutre  of  the  calculus;  but,  cTen 
in  those,  matter  inaululile  in  potash  and  acetic  acid  esists.  Very 
generally,  dnnil>-ljells  of  oxalate  of  lime  form  the  nucleus  of  uric  add 
calculi. 

The  uric  acid  calculus  is  often  cwitcd  with  pbosphatcs.  The 
irritation  of  the  calculus,  according  to  llr,  (i,  0.  Kees,  eicitcs  the 
secretion  of  au  ahiiormiil  quantity  fi  alliiilinc  Huid  fruai  the  aiucoua 
memhiTiiie  of  the  bladder,  which  ciiises  the  earthy  phosphates  to  ba 
precipltftt^;d  from  tlicir  johitioii  in  tho  urine.  If  amniinia  wtre  set 
free  by  the  decomposition  of  tlie  urine,  it  is.  possible  that  ii.  little  of 
tte  nric  acid  calculus  might  evea  be  dissolved  ;  but  tliia  would  Boon 
be  prevented  by  the  ilepositiou  of  earthy  phosphate  upon  the  surface. 
Tlie  plwsiphates  are  nut  uvreled  in  increased  quantity  by  tliG  mueoue 
membrane  of  the  bladder,  as  was  fi.irmcrly  believed,  but  are  merely 
precipitated  fnim  their  solution  in  the  urine. 

442.  Chemical  OTiaraeterB. — Insoluble  in  boiling  water,  soluble 
in  potash.  From  the  allialine  solution,  crystals  of  uric  acid  may 
be  obtained  by  adding  excess  of  acid.  Tlie  mnrcside  test  may  be 
applied.  (See  Uric  Acid,  §  398.)  When  heated  on  platimiia  foil,  it 
€Vo3vea  an  odour  of  burnt  bom.  Carbonate  of  ammonia  a-iid  hydro- 
■cyanic  acid  are  atoong  the  prodiictg  of  (ktconi position.  Th-e  small 
amount  of  residue  which  remuina  after  the  ash  has  been  exposed  to 
n.  r«d  heat  for  eome  time,  consists  principally  of  phospliatea  and 
carbonates  of  soda  and  lime, 

443,  CaJculi  Gomposed  of  Urates. — Tkcfc  calculi  usually  contain 
urates  of  swla,  ammonia,  and  lime  ;  and  very  commonly-  small  quan- 
tities of  oiilliltc  of  lilliy  are  dejjosited  with  the  Urates.  I'liig  calculus 
is  in  great  part  soluble  in  lioiliiig  water,  and  gives  oil' ammonia 
when  bentfi]  with  a  etrong  solution  of  bicarbonate  of  potash.  Dr. 
Prout  states  that  it  is  principally  met  with  in  childrenj  and  is 
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jiaiLollj  small  in  size,  of  a.  pule  brown  cfflour.  Layers  of  urate  aie 
ofteQ  futmrl  in  uric  acid  calculi. 

444.  Chemical  Examination. — After  treating  tlie  calculuS  With 

boiliujf  WiitLT,  tlie  insuliiblt  matter  is  tti  be  aeparatud  by  liltration. 
This  may  consist  of  uxaliitc  of  lime  and  phosphates.  If  only  a  Jittie 
boiling  water  has  betn  addtd,  tte  urate  will  be.  deposited  aa  the 
solution  coiila.  Tte  sulutiiin  ia  to  he  test^ed  as  follows.  Acetic  add 
will  pri'dpltatti  tliu  uric  acid  Tbi;  lui.iturc  is  to  be  filtered,  aud 
the  filtei'ed  stiliitinn  (^Tiporsited  to  lirjness.  The  residue  is  to  be 
exposed  to  a,  roJ  liuat.  Carlionute  of  soda  and  carbonate  of  lime 
remain.  The  last  maj  be  obtained  bj  solution  in  ac«tic  acid  and 
preuipitation  38  oxalate. 

445.  Uric  Oside,  XantLic  Oxide,  Xaiitluii.e.^ThcBe  naiUH 
have  bL^en  g'iseii  to  a  rare  form  of  calculus,  which  has  only  been 
found  in  tnaii  on  thrcf  ocyasipQS.  It  is  aot  sduble  in  water ;  it  is 
hard,  of  a  yi:'llowi3h  brown  colour,  a,nd  the  euifiice  ca.ii  be  poliabed 
by  frictiun.  Scliercr  has  foimcl  xanthino  ici  tlie  liver  ami  spleen,  io 
muscle,  and  in  bloiiil.  It  is  closely  allied  to  uric  acid,  and  also  to 
by poxan thine,  whicli  only  ditfci^  fram  it  in  contaiuing  two  atoms 
moiB  of  oiygeu.    (Sey  §  401.) 

446.  Cystic  Oxide,  Cystine. — This  form  of  calculus  is  of  a  pale 
greenisli  colour;  its  surface  is  smooth,  and  there  are  no  inilicationi 
of  coDcentric  kyeis,  The  fTa,cture  is  gligtening,  and  the  stmctim 
is  semitTajisparent. 

Thu  chi.'i[u«i]  cliaracters  i>f  this  calculus  too  tlio  ssaxe  as  those  vf 
cystine.     (See  §  411.) 

447.  Fibrinous  Calculua.— This  form  was  first  noticed  by  Dr. 
MarcL't,  and  ic  appt'ars  to  consist  entirely  of  an  elastic  organic 
substance  closely  allied  to  fibrin*.  It  is  said  to  reacmblu  ycHnw 
was  iu  its  a]ipearance.  It  dissolred  in  potash,  but  was  precipitated 
by  exa'fis  of  acid.  It  w;is  insoluble  ia  water,  alcohol,  and  ntlicr; 
but  was  dissolTed  by  acetic  acid,  with  the  aid  of  heat  In  thii 
solution,  fcrrocyanide  of  potassiam  produced  i.  predpitat^l.  It  left 
very  little  tixed  residue  after  exposure  to  a  red  heat. 


44S.  Blood-CaloiUl,— Dr.  Scott  Alison  fumislies  the  fO'llawing 
iiitcrcstJug  reuiarkb  with  reference  to  a  cas«  iu  which  ihc  dis^oTercd 
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some  blood-calculi  in  the  kiduiij.  {'^An-liireji  of  Mflu-in.;^^  V'>1,  I., 
p.  245.)  Upun  examining  the  body  i,t  a  man  nauiuil  William  Solly, 
who  wa5  admitted  into  the  Cunsinuptioii  |[<)E])iitiI,  Brriiii[>tifii,  midcr 
the  care  of  Dr.  Cursham,  on  August  23rJ,  and  ivho  died  on  tlm  30th 
of  the  Kime  month,  the  loft  kidney  VLie  found  by  Dr.  Alisen  to  ba 
greatly  ivftsted  and  changed  in  stracturc.  Tlio  iiifundibnla  and 
pelvis  were  stuffed  with  liard  bodies,  niDit  uf  which  wore  of  a  coal- 
black  coloiir.  "  Tb(;  black  calculi  occupied  tbu  pelris,  ivliilu  the 
infundibula  were  tena.utcd  with  a  lew  culisuli  of  m.  wkitisli-grey 
ooloiiT,  witb,  OUc  Csceptieu  eais)X\  in  size,  about  tbe  maguitadc  of 
pear-aeeds,  and  wmting  tbe  ordinary  physical  cbar.ictera  of  phos- 
pliite  of  limg,  Oae  calcqlu?,  wliicli  i>ceu2)icd  ail  iiifiindibulmn,  is 
the  size  lif  u  hrirsti-bdin,  looks  soioevvbiit  worn  and  disintegrated, 
and  at  one  priiot  resembles  a  piece  of  docivcd  wcod.  At  one  side 
it  is  black,  from  the  presence  of  ultcrcd  hloud.  It  is  very  light  in 
weight,  and  is  composed  of  blriod  and  phosphate  of  Ume.  The"  black 
calculi,  Tvhich  form  the  chief  point  of  tiitiircst  in  the  case,  were 
about  sis  in  number,  and  ranged  from  the  aize  of  a  eoriander-seeil 
to  that  of  UBtiiull  herse-heaii.  AVhcii  fwinid,  these  blatk  caleuli  were 
tolerably  hard;  but,  biiiiig  friable^  they  partly  brute  asunder  in 
haniiliiig.  Tliu  fractured  surl'iice  varied  a  little  iu  uulour,  \i\  BDiae 
parts  presontiiij,'  a  dark  rusty  tint.''  Liquor  animdniai  dissolved 
them;  they  were  capable  of  partial  cdinbnstinn,  Tin;  piierosgopa 
reTeakd  oidy  amoqihons  particles;  but  Dr.  Oiven  Etts,  with  the 
asaistance  of  ^  neiitral  saline  solution,  diacovercd  forms  which  he 
considered  to  be  the  remains  of  bldiHl-ciirpuscles. 

The  kidney  was  remarkably  altered.  It  was  very  small,  but 
retained  snmewliat  of  the  normal  shape.  It  weighed  only  a,n  ounce 
and  a  half,  and  was  only  two  inehes  iu  length.  Its  colour  was  drab; 
its  conaistencc  was  firm  and  tibrinis.  At  one  cstremity  unly  could 
any  na-tural  cortical  of  tubular  structure  be  found.  Tlio  organ 
resembled  i>  sac  with  thin  irregular  walls,  The  lining  membrauo 
appeared  healthy.  The  renul  artery  Ava.s  small,  thickened,  itnd 
Bcarcoly  nduiitttd  a  common  probe.  The  ureter  was  small,  but  less 
out  cf  proportion  than  the  artery.  The  investing  membrane  could 
not  be  separated  from,  the  other  parts  with  nhieh  it  wiis  euiineetcd. 

*'Tho  atrophy  of  the  kidnny  in  this  case  was  probably  brought 
alwut  by  the  production,  of  inflammatory  action,  set  up,  perhaps,  by 
the  preseucc  of  small  calcidi  of  phostihite  uf  Umc.    Bluod  waa  pro- 
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prohatily  effuseJ  in.  cnnacnueQce,  and,  from  suppression  of  urine, 
remaiseil  ia  the  infuDiiibuIa  und  pelvis,  ajid  failed  to  be  waslied 
down  the  ureter.  This  blciod  hirilening  wonld  form  the  (a]cii]i 
which  ■vrtTC  discovered.  After  the  abatement  of  the  enpposed 
inflimiDatory  action,  degenera^tlve  processes  would  superTene,  and 
lead  to  tlie  roiriarkahlo  atrophy  and  change  which  the  kidney  ^re- 
seated. The  duties  of  this  altered  kidney  would  lie  tlrowa  upou 
the  other;  but,  as  thB  system  yas  much  witBted  by  diseaBe,  no 
iacrease  id'  size  would  rasult. 

"Only  a  very  imp(^rfect  history  of  the  patient  could  he  obtained, 
he  being  very  eshatiEtcd  when  he  came  into-  hMpital.  Since  bis 
death,  ini^uiriesi  hare  been  made  for  information,  but  with  little 
success.  He  wis  fifty-two  years  old,  and  by  trade  a  painter.  He 
had  been  lit  with  tough  two  years,  and  hia  fe«t  and  legs  became 
osdeiualous  odIt  two  weeks  previous  to  hia  decease,  Ko  information 
could  be  ohtaineil  respecting  his  having  suffered  from  calculi  in  the 
bladder,  or  from  hematuria;  but  it  ia  right  to  nmntioii  tb^t  n* 
member  of  the  family  of  the  deceased  could  be  found." 

449,  Fatty  ConcretlonB,— These  have  been  already  allnded  to 
under  Urosifilith  (^  340).  Specimens  of  urine  which  contain  laiga 
lumps  of  hard  fatty  matter  will  sometimes  be  brought  for  eaaaii- 
nation.  Quite  lately  I  have  seen  two  such  spetamens,  which  wen 
Slid  to  he  cases  in  which  concrete  fatty  mitter  had  beea  passed  in 
the  urine.  In  these,  hoiveverj  the  fat  was  ordinary  suet,  as  wis 
proved  by  the  presence  of  the  fat-Tesiele,  white  aud  jellgw  fibou 
tissue,  and  fragments  of  vessels. 

ChASB    II. — Valeuli  iildck   Ifave  a  considerable  quantity  of  jixei 
residue  after  eafposnre  to  a  red  heat. 

450.  Ox&late  «f  Iilme  Calcnll.— I  have  seen  an  oxalate  of  lime 
cak-ulus  nut  larger  than  the  l-5(K»th  of  an  inch,  and  have  traced  llw 
formation  of  these  stones  through  their  several  etagcB.  I  belioTc 
thit  the  dumb-bell  cryvStals  formed  iu  the  lidney,  in  the  first  place 
become  agjp'egiitcd  together,  forming  small  collections,  as  represenWd 
in  piste  XXIIL,  I'lg.  125;  crystalline  matter  ia  then  deposited  io 
the  interstices,  and  gradiudly  a  microscopic  calculus  results.  A  bean- 
tiful  speeimeo.  of  a  uiicrascopic  oxalate  of  lime  calculus  is  represeQt*d 
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in  Fig.  124  At  a,  a  tnucli  smjiller  microscopic  raleulns  ia  seen, 
crasisting  of  oa\y  t^Q  dumb-bells, 

These  minute  eakuli  remain  probably  for  fioma  time  Id  t3i€ 
kidaoy,  aad  slowly  increase  until  they  funu  the  concrctioDS  known 
aa  the  hempseed  calculi,  Not  unfrequenllv  a  number  of  them  are 
ioTind  io  the  kidney,  and  pass  down  the-  ureii^r  one  after  tlie  othi-'r  ilt 
various  iiitervuls  uf  time,  Soiuetimt's  one  betomt'S  impacted,  and 
gives  rise  to  the  moat  serious  a.iid  distressing  Bjmptoms.  Having 
arrived  at  the  lilaOdtr,  the  slow  depusitioii  nf  thi:  oxalate  mnj  con- 
tinue, or  kyers  of  uric  acid  or  pihosphate  muy  be  deposited,  occoriling 
to  the  state  of  the  urine. 

In  cases  whore  the  oxalate  increases,  the  surface  becomes  tuber- 
caliited,  in  consequence  of  the  irregular  dcpcEiticD  cf  the  salt;  the 
colour  varies  from  a  pale  broitu  tu  a  dark  bruwn  purple.  They  are 
coinmouly  culled  the  mulberry  calculi.  >?ii.ch  sti.>nes  often  attain  a 
large  si/e.  They  arc  Tery  heavy  anil  hard.  On  scctiim,  the  laminse 
are  well  seen,  and  it  is  often  bOtiucd  that  the  Calculous  Uatte^  hu 
been  deposited  must  unequally. 

Occ^ionully  tlie  oialutu  uf  lime  is  de()OEited  almost  col<iurlesa 
and  crystalline.  Dr.  Pnmt  figures  one  of  these  calculi.  1  have  a 
beautiful  spccimi'iL,  which  was  given  nic  by  Dr.  (iibb,  and  was 
obtained  from  the  hDrse.  Large  octDhcdral  crystals  of  oxalate  of 
linio  cati  be  seen  all  over  the  slirfaeL^  The  sniitll  hempaet-d  calculi, 
which  are  wbite  on  thy  surface,  jilso  esliibit  numeious  ljea.ittif«l 
crystals,  although  they  arc  smaller  than  those  referred  to  in  the 
la«t  specimen. 

A  beautiful  example  of  anolhei  form  of  osalate  of  lime  calculus, 
the  surface  of  which  13  of  a  pale  broivn  colour,  and  the  tuhcrclea 
gmdl  and  delicate  coiiiparcd  with  the  mulberry  calculus,  is  rtpre- 
sented  in  Fig.  13J,  Plate  XXIV. 

Occa-sionally,  however,  in  iioat-i>wncm  esauii  nation  a,  wo  are 
somewhat  surprised  to  iiad  these  calcnii  in  the  kidney,  althuugh  the 
patient  never  GuH'ereii  from  the  sliglit'eist  symptom  during  life,  I 
have  a  calculus  the  size  of  an  a,lmond,  which  1  found  fixed  very 
firmly  in  one  of  the  urctcrs  of  a  man  who  died  of  another  raalady. 
Although  its  surface  is  rough,  and  ic  is  Lalf-an-inch  la  diameter,  it 
caused  sciircely  any  uneasiness,  and  there  was  no  suspicion  of  its 
esistence  iMsfiire  the  patient  dicii. 

'Ihe  IjiTge  mulberry  calculus  represented  in  Fig.  128  was  removed 
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from  a  maa  aged  45,  by  Mr.  Jainea  11.  Oecly,  of  Aylestiiry.  The 
drawing  is  from  n.  photojjraph,  and  representa  the  calculus  tw6- 
thirda  of  its  real  size.  Mr.  HcCormick  eent  me  the  following 
histflry  of  tlio  c;isi>.  It  is  Dot  a  little  remarkable  that  a  rough 
calculus  like  this,  weighing  tivclve  drachniii,  should  liave  been 
present  without  caasiug  great  paia  anil  uEeaeiaess : — 

"  At  the  age  of  15  jeara  the  patient  (now  45)  suffered  from  pun 
in  tlie  hyiiogastric  region,  est-ending  along  the  urettira  to  the  glaiis 
penis.  At  iatcr-vals  ilurirtg  the  SlluMCding  twelve  months  the  pain 
iraa  very  viident,  and  was  at  each  attack  followed  by  the  eracnation 
rf  bloodT  urine.  Occasionally  since  then  he  experienced  poia  in 
these  situntions,  while  taking  horse  escrciec,  or  during  cnusual 
exertion,  hat  naiv/  to  uhtj  great  extent,  and  he  viaa  never'  cam}rfl!*d 
to  Sfuk  III! f ice, 

"With  these  exceptions  his  generat  health,  althongh  delicat*, 
had  liwn  good  till  last  June  (1858),  when  ho  had  an  acwssiciB  of 
synnitoras  resembling  those  mentionisd,  but  greatly  aggravated.  The 
urine,  in  addition  to  blood,  contained  '  gravel.'  At  this  time  h^ 
consulted  JMr.  Reynolds,  of  Thame,  who  iJctected  a  resical  calcnlni. 
and  on  the  2f>tli  yeptemfcer,  Jfr.  J.  H.  Ceelj,  performeij  the  lattrnJ 
operation  and  removed  a  rough,  irregular,  mulherry  calculus,  wa^ 
iug  twelve  drachiug. 

"During  the  first  ten  days  subsequent  to  the  operation,  tbe 
urine  contained  considerable  qiiiiutitios  of  pna  and  hluod,  afiei 
which  time  all  alinormal  characteTa  disappeared,  and  the  patitDt 
was  discharged  from  1he  Bucks  Infirmary  perfectly  well  on  the  8tli 
of  Octuher,  and  had  suflered  little  pain  or  inconvenience.  Tlis 
patient  had  enjoyed  excellent  general  hea.lth  during  a  pcrii'd  of 
twenty-nin^  years,  notwithstanding  the  pre-sciice  of  a.  calculu 
probably  during  the  whole  period."' 

Another  mulheri'ycEileulDs,  which  was  of  a  beantifnl  plum  col  oof, 
ia  represtmted in  Plate  XXiV,,  Fig.  29. 

A  calculus  of  veiy  carious  shape,  the  auelens  nf  wliicL  coosirtri 
of  oxalate  of  lime,  ia  described  by  Mr.  Price  in  the  eleyenfh  TOlnnie 
of  the  '^  Triinnnetiims"  of  the  Pathological  Society.  Jlr.  Prl» 
removed  fourteen  calculi  from  the  bladder  of  an  old  man  Iiy  the 
lateriil  operation  of  lithotomy.  Two  of  the  calculi  were  pcCTilisr  in 
possessing  severiil  spino-]>ke  projections,  The  largeat.  of  theao  oi 
about  the  size  of  a  chestnut,  and  firom  its  surface  projected  ftfim  e^M 
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to  ton  spmeBf  two  of  which  were  ujiwarils  of  half-an-in.e!i  iu  leugtl, 
SuiTounding  tbe  usulatc  <\f  llmo  iiucluus  were  several  lajers  t.if  iiric 
acid  and  urates,  wilh  some  ea-rtiiy  plmspLato.  The  spines  were 
formed  of  the  litter  salts  a-lttnt,  and  there  iva.5  no  projection  of  the 
oxaliite  of  lime  nudcus  iutii  thi'm, 

Tte  causu  of  their  peculiar  fibai)c  coulU  iiot  hv.  ascertain ed.  The 
stone  was  not  in  iiii_v  iwiich  in  thu  MaddtT,  but  w:is  Iri^e  in  its  cavity, 
and  the  absenCB  of  iiny  Spines  Iprojccting  from  tlic  nui^li;!):;;  militates 
against  the  idea,  of  the  peculiar  form  hiivic;^  "bei'ii  given  to  ic  whOe 
in  the  kidiuty.  Ko  jrust-min-l f7>i  was  iillowed.  It  seems  possible 
that  the  formation  of  the  s])i]ics  might  have  depenilcd  upon  the 
mow  ru,|>id  dopositiun  of  cak'uloiis  mutter  on  thoKt^  purts  opposite  to 
the  intervals  between  the  smaller  cukiuli,  than  over  tin:  jKirt  of  the 
surface  in  immeiliati!  contact  with  them.  Ojily  the  two  larg-cst 
calculi  ushibited  this  peculiarity. 

451.'  OhGiBical  Charaatera. — The  pOWilor^d  calculus  is  soluble 
in  the  miiiunil  ac;ids,  and  the  o.tahitc  of  Siiue  is  precipitiitt'd  as  a. 
whitii  jWWdtT  by  amiutjaia.  Acetio  acid  uill  not  dissplvi.'  "Sillate  of 
lime.  After  the  powder  has  been  exposed  on  plathmm  foil  to  a  dull 
red  heat  for  sumo  time,  a  whito  Lsh  eoiwisting  of  carbonate  i>f  lime 
remains.  This  gives  off  bubbles  of  ciirlionic  arid  wJirn  it  is  treated 
with  an  acid.  If  the  temperature  be  much  hi-;her  than  a  dull  red 
beat,  a  certain  <iiiantity  of  tbe  CLirbonatc  of  lime  Tiudurgoea  cuiivcrsion 
into  (]|Uick  lime,  which  docs  not  efferTtseo  uii  tbe  addition  of  an 
ucid. 

452,  OaloTiH  in  yatients  wtn)  h,B.y(t  hpd  Cholera.— The  cir- 
cumstanco8  under  wbieh  osalate  of  lime  is  deposited  in  tbe  form  uf 
tbe  du.mb-hell  -crystiils  bave  be^ll  already  alluded  to.  It  is  interesting 
to  find  tbat  both  Dr.  I'rout  and  Klutsiiisky  have  noticed  deposits  of 
oxalate  of  lime  in  patients  who  had  had  ebolera,  in  which  disease  the 
fluids  arc  in  a  bjgh  state  of  cunccDtnitino.  In  tu-o  cases  of  tliis 
disease  dumb-bclU  of  usalate  of  lime  were  found  in  the  uTino  by 
myself.  Dr.  Prout  also  ulludus  to  thu  frequency  of  cnsos  of  e'jkiilojts 
disease  in  those  who  had  sufi'ered  from  cholera.  These  are  important 
Ii»i!t9  in  faTouc  of  the  -view  I  entertain  with  reference  to  the 
formation  of  the  nucleus  of  the  calculus,  which  I  have,  in  fact, 
Bhown  to  be  in  many  Qmos  a  microscopic  calculus.  The  concen- 
tration of  the  the  fluids  which  occurs  in  cholern  iuud  other  caaes  is 
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fiiTonrabte  to  tlie  depoaition  of  the  least  soluble  aubstimces  in  a  solid 
fcfm.  The  intermediate  stag'es  between  dmiil>-b«lls  atid  small 
calculi  have  l(een  actually  observed,  a.s  I  already  mentioned. 

483.  P&Hsage  of  OxHlftte  of  TAma  Calooli  Crota  tks  Kidney. — 
Oxalati!  of  lime  calculi  oftun  give  rise  to  estremu  jmin  when  im- 
p3cti;il  in  tile  kiJiiflJ,  (llld  while  passing  down  th.e  ureter,  or  lodged 
in  the  bladder.  In  Elie  kidney  the  pain  is  often  of  the  most  violent 
character,  and  frequently  the  patient  sufters  from  many  attacks 
before  the  stone  is  dislodged.  Very  frequently  hsemorrliage  occurs, 
and  sometimes  inflajamition  is  excitfid,  which  terminiLtes  in  the 
BUppuratiun  of  the  tissues  oontiguoua  to  the  stone. 

On  the  other  hand  in  miinj  instances  tbey  pass  witliO'iit  ginng; 
rise  to  tlio  li^ast  incooTCnitiice;  indeed,  I  have  known  cases  where  a 
calculus  hua  passed  down  the  ureter  without  the  patteut  aten  being 
con&Houa  of  it, 

454.  Calculi  composed  of  Earthy  Fliosp]iB.ta. — Both  phos- 
phate of  lime  iiiid  ammoniiLL'o-nittn;iiesia,n  phosphate  eater  into  tie 
composition  of  calculi.  Dr,  Prout  showed  that  the  phosphates  were 
very  often  deposited  iipou  other  calculi,  vrhile  there  were  very  fen 
instances  in  wliieh  uric  acid,  urates,  or  osalato  of  lime,  were 
dcpo&itcd  upon  the  phosphate.  These  two  eajtby  salts  enter  intfl 
the  composition  of  the  fiinibU  calcuXm ;  its  degree  of  fuaibilitj 
varjing  according  to  the  proportion  of  triple  phosphate  present 
Tie  latter  substance  is  easily  fused  in  the  htowpipi!  flame,  while  tlie 
ptpgjibate  of  Hme  is  quite  infusible. 

When  tlie  calculus  contains  but  a  mere  trace  of  triple  phcapbate 
its  structure  is  deose  and  evon,  it  is  heavy,  and  its  aurfao?  \a  smootli 
and  polished;  but  large  calculi  of  this  kind,  arc  exceedingly  rirt- 
A  small  quantity  of  triple  phosphate  is  almost  always  prgsfnt  in  the 
large  caltuli.  Fortiuua  of  the  laminie  of  these  talcnli  are  easilT 
broken  oif, 

Phoaphatic  cabuli  are  represented  in  Figs.  ISO,  1S2,  Plate 
XXIV.  In  both  specimens  thfl  composition  of  the  nucleus  ii 
different  to  that  cf  the  bedy  of  the  calculus.  In  Fig.  132  &  small 
uric  acid  calculus,  with  some  oxalate  of  lime,  is  seen  in  the  oentre 
of  the  phospliatic  mass, 

Fhosphutt!  uf  lime  glIcuH  arc  often  found  in.  the  kidney.  In 
some  cases  the  whole  of  the!  jwlvia  is  occupied  with  caliaJij  vaijinj 
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in  size  aTil  shape,  mixed  witli  a  considerable  quantity  of  pHlvenilcnt 
matter  like  fine  sand.  Each  partblu  of  this  is  foutid,  upon  micio- 
Ecopical  examination,  to  consist  of  a  minute  calculus^  contaiiiing  a 
certain  q^iifintityuf  urganic  miitt(T)  pruWih*  nmciifi  and  ill  si  nt-c  grated 
cpitlii^lium,  for  ils  nndens.  Several  {if  these  cali^iili  arc  rofireseuted 
in  the  '^  !Umli-iaUm.i"  Cnlciili  L,  Fig.  1. 

Oe?isiinially  a  pliosphatic  ealculiis,  lodged  in  the  pflvig  of  the 
kiJEey,  gradually  lEtreiiscs  until  si  Vix-gt:  caiK^ijIciis  maw  is  rurmcd  by 
the  deposition  of  nartiiy  salt;;,  layer  after  Inyer,  until  the  whule 
pelvis  nf  the  kidney  is  o-ccupwil  "ith  it,  aiid  its  prolongations 
extend  into  tlie  infuTidikila  aiui  calyces. 

Tlie  calculus,  nhich  cuiifists  almost  entirely  of  trijjlc  phosphate, 
has  A  very  porous  structure;  it  is  light,  easily  Irakon  dowa  by 
pressiire,  und  perfectly  white,  Its  eurfjice  is  nmgli,  and  large 
crystals  of  triple  phosplia-te  can  often  li-ii  disceioed  upon  tlie  surface 
with  an  ordinary  lens. 

In  the  deposition  of  jiliosphatic  caluull,  tlie  alkali  lYhicli  causes 
the  precipitation  of  th.e  phihsphatos  is  sceroted,  accorcliiii;  ti.i  llr. 
0.  0.  Rees,  by  the  iiinciina  nu'iiibrane  of  the  likiiiler,  Tlie  eartliy 
Biilts  are  precipitated  from  the  urine,  not  .wfn'tM  from  the  mucuus 
memhranc,  as  was  formerly  anppftged, 

Mr.  Ciiarlea  Hiiwkins  sent  tae  several  small  calculi  ivtieh  hail 
heen  passed  by  a  patient,  U)  the  Tcry  lar^e  niimln;r  of  (JiKt,  in  a 
fortnight  or  three  -weeks.  They  wore  all  abotit  tlie  size  of  a  small 
pea.  Tlie  surface  exlilhitud  several  tlattened  sides,  evidently  caused 
by  BO  many  Ijein^  f»rmed  together.  They  biiked  very  like  small 
biliary  calculi  which  hit"!  been  paekcd  together  in  the  gall  bladdtr, 
The  matter  of  wliich  they  were  composed  consisted  of  phosphate  of 
lime  and  ammmiiiCO-nuignesian  pho?l>Uate,  witli  a  considerabk 
quantity  of  organic  mabter.  Althi.>ugh  these  ealciili  ivere,  ia  many 
respects,  like  pmstiitic  cnlculi,  it  is  alraust  certain  fhut  thej  came 
from  tlie  pelvis  of  one  kidney. 

455.  Chemical  Charactera.— The  phosphate  of  lime  calculus  is 
infitsible.  It  contains,  like  other  caleuli^  a  little  animal  matter,  bat 
this  la  often  so  small  that  laminre,  "whioh  have  been  espiised  to  a  red 
heat,  retain  their  goiipral  eluiraeters  after  ignition.  It  is  soluble  ia 
the  miLicrral  aoids,  and  sli'wiv  Lu  acetic  acid.  i'ht>sphate  <il'  lioLC  is 
precipitated  in  an  amorphous  form  when  the  acid  solution  is  neu- 
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tnlised  intt  KDunoDla.     When  oxalsK  nf  ■^■»>  ■•  KMsd  to  Ik 

Mcdcadd  §»liiii'>n,  af>n>cipiii>i«<rf(>sBbU«rfIiHeiElHV>d. 

!I%ea]eQ]iiscuaii)>:ieJ  of  triplft  plmphate  «>J  phu^fcifa  <f  Bme 

is  fn^bte.  The  Eoliiti(Hi  in  acids,  vben  neolnlised  In  — «»«» 
gives  a  pKctpitaU  of  ^mm«siao>-E[UL^it«^an  i&KpfaUe  ia  MeDilc 
'crystAla,  and  a  little  jihosphate  of  lime  in  an  amoiplwas  &kbl  Ibe 
qiuntily  of  pliosphst^  of  lime  pir^nl  is  Minetimes  m  small,  Aatt  Uu 
sulution  in  acetic  sail  does  nut  pre  a  pmipitBte  vhea  oxalaie  of 
ummoDiu  is  added.  Calcali,  ccmp'jscd  of  triple  pbc^hMe,  gfaatSj 
uontala  m'jre  mucua  uid  urgaoic  matter  tlkan.  Hue  oths  jJiaqiliai^ 
calculi. 

45Q.  Carbonate  of  lime  CalciHi,  tboagh  cororacHi  unoDg  ha- 
bivoroiis  animiils,  havii  rarely  been  met  witb  is  man.  The;  ite 
fnablo,  and  sometimes  perfectly  ubite.  Mr.  Smitb  bas  dotxilwd 
»jiqc  "which  arc  Ttry  like  (he  malberrT  calculi  {'' M^l.-C'hir,  Trant^ 
Vol.  IX.,  p.  14).  There  are  qwcimenE  of  this  fonn  in  the  OxfiHd 
Mss«uiD,  amoDg  llr.  Hitcbing's  ci>llectii>a,  liut,  uifoitanatelT,  nff 
history  is  attiicbed  to  them.  Dr.  Thuilichiim  states  tbst  be  bis 
eiamio*"!!  prr.'static  cnncretioas  which  wsisttd  almcet  eotiietj  rf 
ciirtwnate  of  lime.  A  STuiill  quantity  of  carbonate  of  lime  is  usaaSSj 
deposited  with  the  earthy  phosphates. 

This  calculus  efFervesccs  frtelj  when  eiposed  to  the  action  of  add* 
proviems  to  incineration}  white  osalate  of  lime  yielde  earbonatc  tmlj 
after  having  beea  exposed  to  a  red  beat. 

457.  Silicic  Acid  Calculi. — 1  haTe  nercr  met  with  calcoli  wKdi 
contiiiiiod  silica;  but  BcfEtlius,  Vauquelin,  and  Fourcroy,  aai  lb. 
Venahles  and  o-thers,  have  detected  it.     It  eiista  tisnaJly  in  joj 

small  qiiamtity  oiily,and  in  order  to  obtain  it  a  considerable  quanti^ 
of  the  calculus  must  be  operated  upon. 

468.  E^OBtatic  Caicnii. — These  calciili  Tary  very  mneh  in  ri» 
Till;  Biiiii.ll  CUBS  yre  roundish,  hat  often  the  sides  are  more  or  lea 
Battened  when  raauy  h;ivo  been  lying  iiii  uppositioD.  Small  prostatic: 
cakuli  are  represented  in  Plate  XXIV'.,  Fig.  133.  They  an 
generally  bard  and  ivhito,  like  poretlain  or  alabaster,  but  occanooaUy 
have  a  soft  poraua  stnictuTC.  The  surface  J8  generoUy  perfectly 
Hinooth.  They  consist  nf  organic  material,  with  phosphate  of  lime 
und  a  trace  of  carbonate;  btlt  it  is  seldom  thst  triple  phoei^luteil 
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to  be  detected.  The  eartky  matter  niay  v^ty  from  50  to  90 
per  cent, 

Theao  calculi  are  formed  in  the  follicles  of  the  prostntc  gland, 
and  commence  as  minute  Tery  transparent  concrctiims,  which  contain 
searcelj'  any  Lard  calcnrcuus  umterial,  and  at  .this  early  period  of 
their  fi>rmatiun,  "therefore,  are  not  entitled  to  the  liamu  of  adcnli. 
The  micro&oopie  coiieretiwis  have  buoii  Jetceted  in  the  fihUiclcB 
daring  tLc  periods  of  jtiuth  aud  early  manhuod  by  Mr.  ITiuaipfKin, 
who  sta.t«s  tliiit  ho  fciund  tlicm  in  cverj  one  of  a  series  of  fifty 
pruBtatea  ttkich  he  subjected  to  esaminatinn.  In  old  age,  as  is  well 
known,  they  arc  often  fouud  of  considernhle  size.  "VVlicti  sniulj,  they 
<3o  not  give  Fiac  tu  aoy  Eymptama,  tut  tlify  miy  ini:reaHe  in  ^no  and 
number,  and  cause  the  greatest  inconvenience  aiid  distress. 

In  Mctions  of  the  proslato  which  1  have  niado  frora  a  man  of 
about  furty  years  of  age,  who  died  fmm  yiieuniunia,  thu  v:irious  stages 
of  growth  of  tliese  corierctiuu*  can  be  observed.  The  spceiniL'n  has 
been  ])rescrved  in  glycerine,  in  order  to  increase  its  trans parency. 
Each  fiilliclc  of  th-e  gland  is  seen  to  bo  oceiipiud  with  many  small 
ntundish  bodies,  and  a  considerable  nnuiber  iif  epitlielial  pitrtiulcs. 
Many  uf  the  fullieles  are  distended  by  a  number  of  traiispai-ent 
microscopic  coucretlotis,  varying  frnni  a  pile  yellow  coli:iur  in  a  dark 
reddish  brown.  Some  of  the  smallest  are  iiijt  moru  thiiu  the  one 
two- thousandth  of  an  iiich  in  diameter,  and  yet  these  a.r-e  seen  tu  "be 
composed  of  soeeral  concentric  layen.  In  the  centre  of  almost  all 
the  coneretioiiB  no  one  can  fiiil  tp  notice  a  ^UiLutity  of  minuto 
globules,  and  in  some,  one,  or  more,  roundish  cells  may  be  seen  nioat 
distirittly.  Those,  iu  fact,  Mnstitnte  the  "  nucleus"  of  the  concrttkm. 
The  concretions  under  conddenLtiou  consist  in  fict  almost  entirely  of 
orgaEic  matter,  which  resiita  the  iiction  of  iiiiidorately  strong  solution 
of  potash  and  acetic  at;id.  It  is  an  albuminous  material,  whicli,  in 
its  chctnical  characters,  agrees  with  the  subyta,nc(!  of  which  the  cell 
wsdl  is  composed,  Tlie  walls  of  hydatid  cyata,  and  somo  of  the 
clastic  albuminoid  concretions  occasionally  found  in  the  peritoneal 
cavity,  and  in  other  sitaa-tioua,  arc  composed  of  a  substance  eiuaely 
allied  to  this.  These  bodies,  1  believe  are  formed  by  tlie  slow 
deposition  of  albuniinous  matter  round  a,  nucleus  consisting  of 
e:pitlielial  cells  ordibru.  The  materiiil  ivhicli  is  deposited  in  suc- 
cGBsivo  layers  has  prob*"b]y  been  formed  by  tie  colls  of  the  gland,  and 
is  of  nearly  the  same  composition  as  the  matter  of  which  the  outer 
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]iart  of  tlie  cells  tlicmsclves  consists.  It  is  sometimes  cciloiirlesSf  bat 
more  commonly  of  a  yellowish  coIout,  and  Romp-times  reddish.  A 
email  cOECretion  LaTiug  b«cii  once  formed,  new  matter  is  deposital 
upon  it,  and  gradually  beeomes  bardoned  \>y  thG  absoriitiiin  of  its 
fluid  constitUL'n^. 

"Up  to  this  period  of  its  formation  tliore  is  very  little  earthy 
UialiteT  ia  til's  concreti(>D,  but  gradually  a,  change  takefi  pl^^e,  aad 
granules  of  phosjiliate  of  lime  are  preciintitcd  itj  the  sulistaiice  of 
the  triLiisjiarent  organic  matter.  Tbis  cl'itligC  having  i;nmiaencpA, 
tlie  further  separatioa  of  culcareous  matter  goes  on.  The  particles 
already  formed  increase  b^  attracting  niOTC  pliospiiite  from  the  sur- 
rminduig  fluid,  whii'h  holds  it  in  solution.  Aa  the  concrctjen 
enlargts,  the  proportion  of  pln")Epliatic  salts  to  the  organic  matt«r 
iMjconicB  greater,  and  a.  jironUUk'  ciik-u?uit  at  last  resuUe.  The 
calculLis  may  attain,  a  very  larj^o  size,  and  may  even  esteiid  forwards, 
(Tito  ihe  inrthra,  and  baukivards,  Into  tiie  bladder. 

Tlie  oharaeters  of  these  conuTetitiiis  are  well  doscribed  by  Mr. 
Henry  Thncipson,  whose  remarkji  are  illustrattd  hy  tiitrtful  dra'oiDgs 
("  Tht'  Eulitriictl  I'rostiiU"  Platus  IV.  and  \.,  p.  26a).  The  accunnt 
above  given  does  not  differ  niLLteTl:U,Uy  lirom  the  condusioas  arrifeil 
at  by  tliis  mithor,  ivho  ihinks  tlmt  the  concretions  are  first  formed 
by  the  ccralescencc  of  the  sni.^ll  ycllow  bodies  i>T  graimlcs,  which 
aftcrwarils  coalesce  and  form  a  Jarger  mass.  Pruft'&Bur  Q.iiek.elt 
consuicra  tliwt  they  coniint-'nec  by  a  deposit  of  earthy  luattsr  in  the 
seerctiog  cells  of  the  gland,  while  Dr.  llandileld  Jones  believes  that 
the  cfincrctions  originate  in  a  reside,  which  increases  by  endogenous 
growth. 

In  various  parts  of  my  sections  of  the  prostate  gland,  concretions, 
the  iinclens  of  which  appears  to  consist  of  granular  matter,  may  be 
observed.  There  are  others  in  which  concentric  layers  may  be 
traei'd  quite  to  a  central  point  or  granule.  Some  have  a  perfectly 
transparent  centre.  And  not  a  few  exist,  in  wliich  the  naeleas  is 
cumposcd  of  small  gramilar  cells,  varying  in  number  from  one  to 
twenty  or  more  ("niustniliom,"  Calculi  Plate  I.,  Fig.  4,  h,  c). 
For  further  information  on  this  interesting  gubjeGt,  I  mnat 
refer  to  ^fr.  Thompson's  e.tcellen*  monograph  on  "  Tkf.'  Eal-nnji^ 
Pm«tnif"  where  the  ijuestien  of  diagnosia  and  treatment  ar«  fc 
discusEed, 
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1. — Gcdeuli  whieh  leave  only  a  iliyht  retidue  after  ignition. 

Vrio  Aoid.— Muresidc  formed  when  a  solution  in  nitric  acid  is 
evaporated  and  exposed  to  the  vapour  of  ammonia.  A  mere 
trace  of  residue  left  after  ignition.  Ammonia  not  given  off 
when  heated  with  a  solution  of  caustic  potash. 

TTrate  of  Ammonia. — Reaction  of  murexide.  Ammonia  evolved 
when  heated  with  potash. 

■Ur»te  of  Soda.— Reaction  of  murexide.  Fuses  and  gives  a 
yellow  tint  to  the  flame.  Leaves  a  decided  residue  after 
ignition. 

"Urate  of  Iiima.^Reaction  of  murexide.  Infusible.  After 
ignition,  carbonate  of  lime  remains. 

lTrat«  of  Masnesia. — Reattion  of  murexide.  Infusible.  The 
residue  after  ignition  dissolves,  with  slight  effervescence,  in 
dilute  sulphuric  acid.  The  magnesia  is  precipitated  from 
this  solution,  in  the  form  of  triple  phosphate,  upon  the 
addition  of  phosphate  of  soda  and  ammonia. 

iXaJithme  does  not  exhibit  the  mureside  reaction.  The  solution 
in  nitric  acid  turns  yellow  on  evaporation.  It  is  not  soluble 
in  carbonate  of  potassa. 

Cystine  is  soluble  in  caustic  ammonia,  and  in  carbonate  of 
ammonia.  It  ciTstallises  from  an  ammoniacal  solution  in  six- 
sided  plat«s. 

Pibrine  emita  an  odour  of  burnt  feathers  on  ignition.  Solution 
in  caustic  potash  precipitated  by  acetic  acid,  and  also  bj 
ferrocyanide  of  potassium  after  the  addition  of  a  little  acetic 
acid. 

2. — Calculi  which  leave  a  considerabU  residue  njter  ignition. 

Triple  or  Ammoiiiaco-IffaeiiesJ,an  FlLospIiate  fuses  in  the  blow- 
pipe flame,  and  gives  off  an  aranioniacal  odour.  It  dissolves 
in  acetic  acid  without  effervescence.  Ammonia  gives  in  this 
solution  a  crystalline  precipitate  of  triple  phosphate. 
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Fhospta&te  of  Lime  does  not  fuse.  Solublo  in  hydrttchloric  acil 
l'r("ci[iitiiti;J  by  aiimmuia  in  amorphous  graaulea.  From  s 
Eolation  io  acetic  acid,  the  Jime  may  be  i>recipitatBil  as  oWr 
late  wben  osalatc  of  ammiibia  is  idled. 

Oxaiata  of  Lime.— Sol ubifl  io  mineral  acids,  without  efferves- 
ceiiee.  PrecipitutL'd  from  aciJ  solution  "by  araiaiiiiia.  iHBd- 
luble  in  acetiu  acid.  After  ignition,  reaidue  effervesces  freely 
on  tho  addition  of  acids. 

Carbonate  of  Lime.  —  Soluble  in  aciils,  ivith  effervesccncft 
I.inie  pruci I li tilted  frjm  an  acetic  acid  solution  by  oxiJite 
of  Qmmoiiia. 


Os  ■^OE  Obiqix  Ans  FoaxAiiQS  qs  VamARY  CaiiHiiu,  ijsD  or 

TUB   XiTtTttE  OP   THE  NuCIiBUB. 

459.  Tte  NatnrB  of  the  ITinileua  of  a  Calculus. — This  sub- 
ject hiis  liccQ  a-lroady  rtferrcJ  to  incidentally.  "Wli^nevcr  tlifrc  is  n 
tenSenej  to  tbc  precipitation  of  any  of  the  slightly  soluble  coQali* 
tueuts  of  the  urino  in  an  insoluble  form  before  the  iirine  hae  left 
the  organism,  one  of  the  cODditioos  most  essential  to  the  formation 
of  ciilcnlus  is  prcBCiit.  If  an  unusiisi]  qucntifcy  of  any  such  £iibstiinet' 
should  be  formed,  so  thiit  the  uriuB  coiitiiiuB  a  stronger  stilution  of 
it  than  in  healtli,  very  slight  circumstances  will  lead  to  its  deposition 
before  the  urine  has  left  the  bkdder,  ajid  thus  insoluble  deppsits 
occur.  Kach  little  niasB  of  deposit  riiiy  form  3.  nuckna,  arunnil 
whicbncTf  matter  coUctta;  but,  a.B  a  general  rule,  the  deposit  escapM 
with  the  urine.  Often  it  would  appear  that  on  the  surface,  and  in 
the  interstices,  cif  rough  stones  more  especially,  Email  quaJitttit'H  cf 
urine  am  retained,  and  {ircvcnted  from  misirig  with  the  gtmeral 
mass.  Chemical  changes  soon  occur,  the  immediate  result  of  which 
is  the  further  precipitation  of  in  soluble  mat  triaJ.  If  the  urine  alters 
in  its  charaeteFj  diflerent  sabstancea  may  be  deposited;  thus,  oiulate 
of  lime  may  form  the  imclcus  of  the  calculus;  and,  after  this  ita 
reached  a  certain  size,  the  dcpositiou  of  the  oxalate  may  give  plwo 
to  tLu.t  of  uric  acid.  Apda,  the  precipitation  of  this  aubstajicc  nidj 
cease,  and  several  successive  layers  of  pliuspliate  may  afterwards  he 
formed.  In  some  calculi,  these  layers  altenia.te  in  A  very  remarkable 
manner. 
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Tho  most  infcpresting  part  of  the  ir^iole  process  is  the  farniafion 
of  tlie  DUcleiiB,  and  it  is  most  imp^irtiint  that  we  should  stuilj  thia 
matter  very  earufullj.  If  wl'  were  alile  to  ascertain  tlie  eiistuneu 
of  calculi  at  a  vcrj  early  pcrioil  of  ithelr  formation,  ive  cuuUl  in  many 
cases,  doufitlcsg,  prcimuto  tlieir  expul.iion  liefore  tlioy  attairiutl  any 
size,  n.nJ  thus  most  diatrcssing  sufoiiig  would  pfteu  be  jiruYtnttJ, 
and  somrtimf'9  tlic  necessity  fur  a.  sciveru  uperiiliim  removed. 

Anj  solid  matter  may  funn  tln^  ini'.dcus  ^lf  u  cakiiluus  uuncrotion. 
Inspissated  mucus  from  Huy  part  of  the  urinary  organs — erjitala 
whieli  have  li-een  deposited — cells  ^>f  c[iithelii.ira — Oi'a  of  tlitMoa, — 
piflcea  of  fibrine  a.nJ  small  clots  of  blood — fiirciyn  bodies  which  haTc 
been  introduced  frcm  witii.uiE,  such  iis  jiwis,  pottluiia  <sf  slate  penell, 
or  "tobaccif-pipe,  pina  and  niieillus,  anil  otlicr  BulBtELnct's  wliidi  arc 
occasionally  introduced  into  the  urotUra  hy  silly  persona.  A  piece 
of  A  cathettir  and  h^jugie  hive  ulso  been  foimd  in  the  tentrc  of 
a,  stone, 

Ny  friend  Jfr.  Charles  ITawIiina  gave  me,  a  short  time  ago,  some 
very  curious  ooncretions.  They  wore  about  halt-an-iucli  in  length 
and  libout  the  tentli  of  an  inuli  in  diameter.  Tho  surface  >vas  rough. 
They  were  of  a  whitish  colour,  and  the  oaleiircoiis  matter  uf  which 
they  consisted  was  COtl'bpOMd  of  triple  phosphatt  a:nii  [liiospLite  of 
lime.  Upon  breaking  sL-veral  nith  ca.rc  a  hair  was  fonnd  in  the 
centre.  The  patient  from  wliuln  they  woro  obtained  suffofed  ftom 
an  ovarian  cyst,  ivhich  opened  into  the  bladder.  These  eoncrclions- 
were,  in  fact,  composed  uf  enrtliy  photidiiites,  which  hsid  ht'en  depo- 
sited from  the  urine  upon  the  hairs,  whie-h  had  doubtless  hecn  foniied 
in  the  oviirian  tumour,  and  had  passed  iulo  the  liliidik-r.  Hair  and 
teeth  are  not  uacoiamonly  found  in  cdnnesien  nith  uvariaii  tuiuuiirs. 

460.  IiBj-pe  Colouli  formed  by  the  Ag-giiefratloi:!  at  Sm.iLller 
ones.— Largo  calculi  are  sometimes  formed  liy  tlie  iiggrcgation  of 
verysmill  ouea,  jiat  as  a  nuoroscujiic  ciikulu,?  may  he  formed  by  the 
aggregsLtion  of  dunib-bclfs.  JCr.  lluynos  Walton  showed  mo  a  cal- 
culun  of  an  oviil  form  and  wliitisb  cobmr,  v^itb  a  very  smooth  csteipul 
surface,  atout  an  inch  and  a  half  long  by  an  inch  «'iic,  ivhich  he 
Lad  removed  from  tho  urethra,  directly  behind  tlie  scrotiim,  of  a 
gentleman  of  eighty  years  of  age.  It  had  been  impacted  in  ihid 
fiituatioft  for  years.  There  was  distinct  evidence  of  tho  proseoee  of 
this  calculus  fifty  years  before  it  was  removed ! 
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On  sfclioE,  no  concretric  layers  nor  central  niwJeos  Trcre  seen, 
hot,  upon  GsamiDaCioii  with  a  low  power,  sections  of  vflry  smaU  cal- 
culi were  ohscrvcJ  lii  every  part  of  the  surface.  In  eicb  of  these  a 
central  nucleus  ami  Bcveral  cuncentric  lines  were  clearly  distin- 
gidshable.  Tln?se  small  Htkuii  were  connftted  togetlipr  Ijj  a,  ceitain 
i[iia3iti.tj  of  whitish  malter,  probably  consisting  of  phosphate  of  lime 
und  triple  pho£pIiiit«. 

461.  Tte  Po^rmatlon.  of  Microacopic  ObIcuU.^I  have  lately 
had  my  atterition  verj'  forcibly  directed  to  the  formation  of  urinary 
calculi,  ill  cpns'.'q'uoDte  of  Laying  met  with  muBj  specLmena  of 
vdrrosciqiic  riilea/i  in  urine.  It  is  not  at  ail  ■uncommon  to  meet 
with  iaicrosi;opit;  iLric  iiciJ  calculi — Liggregatiune  cpnsisting  ■of  aric 
acid  crystals,  wliicli,  if  retaiaerl,  might  recoiTc  deposits  of  fresh 
material  on  the  OUtaiie,  lintil  the  small  calculi,  »"arying  in  sizs  &oni 
a  mustard- seed  to  that  of  a  pea,  nr  larger,  are  formed. 

Jlicroscupic  calculi  uf  phosphate  of  liiny  are  hy  av  meam  im- 
commoE,  and  are  often  found  in  tlie  kidnej;  Tint,  until  a  fuw  jeare 
a^n.  I  hiid  tii'vcr  hud  an  opportunity  of  watching  the  formation  of 
calcidi  composed  of  oxalate  of  lime.  The  nucleus  of  these  calculi 
iluea  not  CLinsiyt  of  mucus  or  epithe-lium,  as  in.  the  plioq>hatic 
calculus,  but  is  of  the  same  cMraposiiinn  as  the  cjtterior.  Pig,  tas, 
Plate  SXIII.,  represents  uima^  of  dunih-bell  crjstaJs,  many  of  which 
collecliuiis  were  passed  in  the  urine.  Although  the  mass  is  Been  te 
cojisist  of  a  oum"her  of  distinct  tTystiilSj  these  an?  firmly  attached,  so 
llviit  tlie  ivlnhlc  may  bt  rolled  over  and  ovei  without  the  individntlJ 
crystals  being  Boparjted  from  each  other. 

Siicli  cullfict.iona  I  liaye  many  times  seen  in  the  uriniferous  tabes 
in  liidnejs  obtaiiieit  from  poit-mvrUm  examinations,  which  leaves 
iii>  doubt  OS  tv  the  precise  setvt  of  formation  of  the^  bodiesL  I  ]u,n 
seen  them  iji  tliu  Icidneys  of  the  foetus, and  have  detected  dumb-belb 
in  the  tiriiii!  of  children  under  two  years  of  agS.  Gradually  the 
interstices  betiveen  the  individual  crystals  become  filled  up  with  the 
same  luateriiLl,  and  nt  tlio  same  time  a  few  of  the  larger  erj'stals  in- 
crease in  sizB  a.t  the  expense  of  the  small  ones.  At  length,  u  suibI) 
erystdline  mass,  of  an  oval  form,  is  devobped,  which  clearly  conasO 
of  a  microscopic  mitUicrry  culculns,  and,  if  retained,  will  gradoslly 
increase  in  si/i.;.  (Fig.  124.)  IVIieu  such  calculi  reach  tho  pelvis 
of  the  kidney,  a  few  BomctLmes  increase  gradually  by  the  deposition 
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■of  oxalate  of  lime  apoa  their  exterior;  wliilu,  no  doubt,  the  greiiter 
number  escape  ivith  the  urine,  Slid  give  no  trontle.  Such  small 
Ijodies  wauld  easily  bt<;e[ae  eiitungleil  in  the  iinicus  of  thu  iimcuus 
membRmc,  and  might  retiiiiiii  in  the  pelvis  mf  tl^e  kiJncy  without 
e2cit.it]g  any  diBturbauce  iiuti!  tlicy  ha.il  grown  (-o  large  aa  to  c^usc 
great  iiiconvytiienM.  If  some  of  them  passed  djwn  the  iiri'tor  into 
the  bladder,  and  happened  to  be  retaiiiL'd  for  some  timu  in  this 
viscus,  in  a  case  whore  the  urine  contaiiLcd  niudi  nxiklato,  tliuy 
might  increase  in  size  until  too  laryiG  to  escape  bj  thu  urctlim.  It 
ia,  tiierefii're,  of  great  importanue  tha,E  cases  in  irhieh  these  dumL-belJ 
crystals  iire  deposited  Hhoiikl  ha  vi'ry  curefiilly  wiik^licd.  I'his  olter- 
Tution  is  of  Komia  interest  also  as  shuivinj;  the  dn-'mical  composition 
vf  the  liutut-bclls,  ^vllich  ha*  lung  bi'L'ti  !t  Jisjjqtfd  point. 

As  I  hive  heforii  stated,  ma.uj  Kma.ll  uric  a.cid  i;a.lculi,  which 
appear  lo  ha  tompuis^d  entirely  uf  this  BiibsLaiice,  will  be  found  upuu 
careful  eia.mination  tu  ptiissess  a  nucleus  cousiistlng  of  oxata.te  of  lime, 
and  tiM  iitifrtqii lastly  by  t!)c  fiction  of  liijuor  piitass-Ee  wcdl-JetiQed 
dumb-btIL  crystals  may  he  obtained,  Thwc  arc  insolnblciii  potash, 
and  also  in  acL'tiu  itcid.  I  hiive  obtniried  fnim  sewral  spt^uiuione 
fragments  of  a  mass  larger  than  that  represented  in  KJg.  124,  and  no 
doubt  formed  in  the  s-arau  mannor.  From  rijccnt  analyses  i  havi; 
made,  I  have  biKU  lud  to  tliu  ujiidiisioiL  that  the  dnmli-bell  crystalii 
form  the  nucleus,  around  ivhich  tho  uric  acid  is  deposited,  more 
frefiutiitly  than  any  other  substance.  I  have  not  detected  osalatc 
uf  lime  in  the  centre  of  the  small  renal  calculi  composed  uf  phos[<hate 
of  liiDQ  ifhich  I  ti»T&  subjected  to  czauuLatiou. 

Qy    THE    JiELATiVB    FEEijtEscr    OF    Tns    OccnniiEKCE    of    the 
DiFPEBEKT  Calculi. 

432.  Preq.usiioy  of  Occurrence  of  lilliareut  ktade.  of  Calculi. — 
It  is  often  very  diOicUlt  tu  iisi;ort!3ni  why  liCrtain  ViiriutitS  of  e;dcnli 
should  be  found  in  greater  ]jTO|jortion  in  some  parts  of  tlie  country 
thaji  ill  others.  The  question  is  una  of  great  interest  in  connection 
with,  the  consideration  of  conditions  under  nhich  the  formation  of 
urinary  calculi  occuia. 

In  tho  collection  of  calculi  at  Guy's  ITufipital  the  proportion 
composed  of  phoaphatcj  uf  lime  is^s  li2SI;  at  flartkulomeiv's  a.s  1:32|; 
Tfhilc  inl^Viirkh  it  has  l:13^|j  ami  iu  EinituL  -.i^  l:li>S.    Uf  230 
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pure  uric  aciU  calculi  iu  different  hospitala  in  England  and  on  tlie 
Mlltilltllt,  aj  miniy  as  164  arc  containiSd  itt  the  J^orwich  collection. 
{See  the  tables  In  the  appendix  to  Dr.  IVout's  work  on  ^' Slowcaeh 
imd  Ui-umnj  Diinisen")  In  the  coUectiun  of  urinary  calculi  in  thfl 
muaornn  nf  Cuj's  Hoaiiilsl,  it  apptais,  from  the  statement  of  Dr. 
Galding  IJird,  that  out  of  i208  calculi  the  nuclmtx  consisted  of  nric 
Oiiiid  in  127,  of  osalate  of  lime  in  47,  of  pboaphates  in  22,  snJ  vi 
cystine  in  li  ;  or,  uf  uric  acid  in  60  per  cent.,  of  oxalate  of  lime  in 
22  per  cent,,  of  pLosplattis  in  10  pur  cent.,  and  of  cystine  in  5  per 
cent.  These  flgiircs  arc  Bomewha.t  diffurent  to  tbose  given  by  Dr. 
Qolding  Bird,  hecansu  I  have  thought  it  mflre  correct  to  retloa 
in  this  calculation  142  calculi,  which  were  obtained  fronn  one  ifidi- 
vidaal,  as  dae. 

Dr.  farter's  observations  on  th«  composition  of  the  calculi  in  tte 
Grant  Medicii!  Cullege,  Bombay,  prove  that  very  few  nnalti  tn 
composed  o^f  uric  aciii,  Tviiile  a  large  number  consist  of  oxalate  ipf 
lima.  The  folloi^iji^  tablo,  frnm  llr.  Caiter's  paper,  shows  the  pei 
centagu  of  ciilculi  ia  India  and  in  England  entirely  composed  of  uric 
acid,  urate  of  aramojiia,  and  oxalate  of  limo : — 


Uric  Arid.    .     .     . 
Unla  o-f  Aiiiraania 
Oxalate  of  Lime    . 

Grant  Med. 

Callage, 
rerCBnl, 

ColL  of 
rer  Cent 

Guy's 
Per  C™l 

KorwEKh. 
Haapltol. 
FerCeDt 

3'S 

14-0 

32'92 
2-15 
6-12 

1 .7-38 
3-84 
913 

24'73 
8"2il 
3'l(i 

The  following  are  the  conclusions  to  whicli  Dr.  Ciirtcr  baa  been 
led ;— "  1.  That,  in  the  Bombay  PreaiJency,  the  proportion  of  caleoh 
having  oxalite  of  hme  for  their  nnt-leus,  or  wholly  eompij&trtl  of  it, 
is  ahout  twice  as  great  as  in  England,  taking  for  comparison  certain 
standard  colluctiong  tliere.  2.  That  the  proi)ortioii  of  calculi  having 
uric  acid  or  &  ura.tc  fur  their  nucleus  or  entire  substance,  is  cou- 
sidurabij  less  iu  Indiu  than  in  England;  in  the  former,  unte  of 
aniRioiiitt  ealculi  are  soaiewhat  more  freiiiient  than  uric  acid  ralodi; 
the  opposite  js  the  c^e  in  England.  3.  That  the  number  of  calcoli 
wiloUj  composed  of  earthy  phoaphates,  or  ha.ying'  them  for  a  niicleuai 
is  proportionately  muck  fewer  in  India  than  in  Englajid,  the  differ- 
eiicc  boitis  ckicfly  owing  to  the  rarity  of  the  ndied  pliosphate  in 
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the  former,"  ("  An  Account  of  the  Calculi  contained  in  the  Grant 
Medical  College  Museum,  with  gome  Oeneral  Remarks  on  CaUuli 
in  India."  By  H.  V.  Carter,  M.D.  Lond.,  Assistant-Surgeon,  Acting 
Curator  of  the  Museum,  August,  1859,) 

463.  Forroation  of  a  Calculus  compossd  of  Phospliato,  TTrio 
Acid,  and  Oxalate  of  Liiae. — It  is,  hoivever,  important  to  bear  in 
mind  that,  in  the  observations  to  which  I  have  alhidcd,  the  central 
part  of  the  calculus  which  is  visible  to  the  unaided  cje  is  spoken  of 
as  the  nucleus,  while  the  real  nucleus  may  ho  microscopic,  and  of  a 
different  composition  to  the  material  which  immediately  surrounds 
it.  The  nucleus  of  many  calculi,  which  apparently  consists  of  uric 
acid,  is  really  composed  of  oxalate  of  lime,  around  which  the  uric 
acid  has  heen  deposited.  The  phosphatic  calculus  which  is  repre- 
sented in  Plato  XXIV.,  Fig.  130,  seems  to  have  a  nucleus  of  uric 
acid  about  the  size  of  an  almond,  but  the  latter  contains  in  its 
centre  a  small  nucleus  consisting  of  oxalate,  which  can  only  bo 
demonstrated  by  the  microscope.  Now  the  history  of  the  formation 
of  this  is,  probably,  as  follows; — A  number  of  dumb-bell  crystals 
of  oxalate  of  lime,  formed  in  the  iiriniferous  tubes,  became  aggre- 
gated together,  and  around  this  small  mass,  uric  acid  was  deposited 
as  it  lay  in  the  tubes  and  pelvis  of  the  kidney ;  then  it  passed  down 
the  ureter  into  the  bladder,  where  the  phosphate  was  deposited,  and 
where  the  calculus  attained  its  present  size.  Now,  the  deposition  of 
the  phosphatic  salts  on  the  uric  acid  is  not  more  dependent  on  the 
presence  of  the  latter  than  the  precipitation  of  the  uric  acid  was 
consequent  upon  the  presence  of  the  oxalate.  In  all  probability 
neither  the  phosphate  nor  the  uric  acid  would  have  been  preci- 
pitated had  not  the  oxalate  been  present  in  the  first  instance.  It 
is  not  too  much  to  say  that,  if  the  latter  had  not  remained  for  some 
time  in  the  uriiiiferous  tubes,  and  gradually  increased  in  size,  no 
calculus  would  have  been  formed  in  the  present  case ;  if,  therefore, 
the  collection  of  dumb-bell  crystals  had  boon  washed  out  of  the 
kidney  by  diluents,  soon  after  their  formation,  the  further  precipi- 
tation of  calculous  matter  would  have  been  entirely  prevented. 

It  is  important  that  we  should  make  numerous  observations  on 
the  nuclei  of  various  calculi,  and  endeavour  to  determine  their 
exact  nature  by  microscopical  investigation,  and  by  the  application 
of  chemical  tests.    In  this  inquiry  it  will  be  found  advantageous  to 
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take  the  smallest  L-altuli  ajid  examine  tliem  aa  soon  as  poBsWe 
nfUiT  tliej  Lavti  been,  jia-ssetl.  After  tliej  htiTB  bei;uiae  d.ry,  it  ie,  in 
must  cases,  quite  useless  to  attempt  iuvKStigations  oo  the  niture  of 
the  niiuleus. 

The  Theatmbht-  op  Calculous  DisoftnEHS. 

*84,  On  tile  Importance  of  the  Administration  of  LacreBHel 
QasntLties   ft  Fluids   Jtl    -P^rtftUi-   CaLculoua    Afectiona. — I    have 

alriiaUj  aih^^rted  to  tlie  importance  of  increasing  the  qTia.atity  of 
(liiid  taken  by  jitrsons  who  suStr  frnm  <ierta.iii  varieties  of  urinary 
ilciiiisits.  This  principle  haa  been  fully  rccngnised  by  Front  and 
iiJiinv  practical  physimiis  viio  have  had  cspurieiice  in  treating 
fases  Lif  thia  class;  hut  the  rraieJj,  pe-rhiips  from  its  very  siniplicitj, 
liaa  certainly  not  received  the  attention  at  the  hands  of  manj  prac- 
titionetB  that  it  ikspryes,  There  are  conditions  of  the  system  whith 
are  very  ninth  influenced  by  the  dilution  of  the  blood,  and  many  of 
the  chemicil  dcfiompositlona  going  on  arc  prumotcd  by  an  increasa 
in  the  quantity  of  fluid.  Some  ehanges  will  not  take  place  unless 
the  S'ldiititiiis  of  the  substances  be  very  dilute.  Many  comparatively 
insoluble  mattors  arc  &lfnv]y  dissolved  away  by  the  frequent  renewal 
of  the  fluid  in  coLtact  iWth  tlifm. 

Even  silica  is  capable  of  being  dissolTed  in  ivatcr;  and  it  la 
from  a  BoJutioii  conta.iiiing  so  slight  a  trace,  that  the  substance  can 
only  be  detected  a.t  nil  by  O'lmratin^  'ipim  very  large  quantities,  that 
the  whole  of  the  silieious  matter  c-"intributing  in  Si>  imporfant  a 
degree  to  give  firmness  to  the  stems  of  graKWs,  ia  deposited.  The 
amount  of  wiitop  that  must  pass  through  the  tissues  of  the  plant 
iliiring  its  growth,  and  give  up  ita  sUieious  matter,  must  bo  enor- 
mous, sjnee  the  quantity  dissolved  in  each  pint  of  fluid  takea  up  by 
the  rootfl  38  so  very  small. 

On  the  same  principle,  by  causing  much  liquid  to  traverse  the 
tisaupB  if  a  tiviti;j;  auirnal,  C0Tapi\riltivi.:ly  insoluble  substanec-a  may 
lie  ivjisbed  oat.  It  is  doubtful  if  that  abundant  deposition  «f  urata  ^1 
(if  sodn  whith  ia  froni  tunc  to  tims  inet  with  in  almost  all  parts  of  ^| 
the  body,  iti  certain  cases,  wrmld  Iiave  occurred  at  all,  if  the  flaids 
bad  been  con.^tantlv  maintiiTied  in  a  proper  state  of  diiutioii;  and, 
when  these  crystals  have  been  deposited,  we  endeavour  to  letnoro 
them,  OF  prevent  further  deposition,  by  diluting  the  fluids  of  the 
body,  and  by  cndoavouriiig  to  increase  the  solEbihty  of  the  urate 
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We  axe,  perhaps,  too  apt>  in  many  chronic  cases,  to  put  patients 
upon  a  plan  of  treatment  for  so  short  a  time  as  a  few  daja  or  weeks ; 
and  our  patients  are  often  unreasonable  enough  to  espect  that 
remedies  will  remove,  in  a  week,  matter  which  has  hccn  slowly 
accumulating,  perhaps,  for  years.  It  is  chronic  cases  of  this  kind 
which  receive  such  real  hcnefit  from  the  comparatively  prolonged 
course  to  which  thoy  are  subjected  in  a  German  bath  or  hydropathic 
establishment ;  and  it  too  often  happens  that,  in  endeavouring  to 
perform  quickly,  by  remedies,  that  which  it  is  only  possible  to  effect 
by  giving  large  quantities  of  fluid  during  a  considerable  period  of 
time,  we  disappoint  ourselves  and  our  patients.  Perhaps  in  the  end 
they  attribute  to  some  quack  remedy  or  system,  to  which  they  have 
subsequently  had  recourse,  a  favourable  result  which  is  really  due  to 
the  water  they  have  drank  with  it,  and  the  hygienic  rules  to  which 
they  have  been  subjected,  rather  than  to  the  nostrums  they  have 
swallowed. 

In  certain  cases  of  gout,  in  clironic  rheumatism,  and  in  many 
cases  where  uric  acid  and  urates  are  constantly  deposited  in  the 
urine  or  in  the  tissues  of  the  body,  the  most  important  of  all  things 
is  to  ensure  tho  thorough  washing  out  of  the  system.  Exercise, 
when  it  can  be  taken,  hot  baths,  Turkish  baths,  etc.,  by  promoting 
sweating,  excite  thirst ;  and  thus  more  fluid  is  ingested,  which  is 
soon  got  rid  of  by  various  emunctories  carrying  out  with  it  insoluble 
substances,  the  fiuid  removed  being  soon  replaced  by  a  fresh  quan- 
tity. In  the  frequent  repetition  of  these  processes  from  time  to 
time,  a  vast  quantity  of  fluid  is  made  to  pass  through  the  body, 
with  the  most  beneficial  results. 

It  is  surprising  how  very  little  fluid  some  persons  take  habitually; 
and  this  fluid,  small  as  it  is,  is  often  saturated  with  soluble  sub- 
stances. The  fluid  thus  introduced,  is,  in  many  persons  who  live 
well,  barely  sufficient  to  hold  the  various  compounds  in  solution 
while  undergoing  chemical  change.  JIany  dislike  to  drink  water, 
and  not  a  few  have  a  strong  prejudice  against  it;  and  these  are  often 
the  very  individuals  whom  wc  tind  suffering  from  gout,  rheumatic 
pains  in  the  muscular  and  fibrous  tissues,  and  various  lorms  of 
urinary  deposits.  They  will  receive  great  benefit  from  moderate 
sweating,  and  taking  alkalies  dissolved  in  a  large  quantity  of  water, 

We  seldom  find  difiiculty  in  prevailing  on  patients  to  take 
Seltzer,  ^'ichy,  or  other  alkaline  waters  daily,  although  it  would  be 
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useless  to  TccmimaeiLd  them  do  tak^  pure  ualer.  Ibey  can  tike 
tliese  waters  witli  their  wino  at  diimer,  the  last  thing  at  oiglit,  and 
perhaps  the  first  thing  in  the  morning.  People  who  li've  well,  W 
rather  too  well,,  will  sinyn  lind  out  that  tho^  must  coiitiDue  this  plan, 
and  tali's  now  and  thca  Email  doses  of  alkalies.  It  is  qi^ti;  ^p^' 
fldons  fur  nui  to  untcr  into  the  minute  details  ai)plica"hle  in  indi- 
viJiLiJ  oases;  hut  I  catiMot  t-uu  strongly  recommeiid  a  Gir-flill  inqTiiiJ 
into  tho  general  habits  of  patients  vf  this  class;  for  I  feel  sure  that 
much  permanent  relief  may  be  afforded  by  explaining  to  them  tlie 
imtiortauce  of  cunatantly  attending  to  simple  rules  based  on  the 
principles  to  which  I  LaTC  adverted. 

I  shall  abstain  ctcii  from  enmiierating  the  ma.nj' drags  tfaat  hare 
been  recommended  in  ualculous  disorders,  for  I  am  convinced  that 
iTC  shall  riractiae  our  profiissioti  with  greater  advantage  to  cur 
patients,  and  advance  its  interests  more,  by  studying  carefully  th« 
nature  of  the  actual  processes  going  on  in  disease,  aud  considering 
how  these  processes  arc  tu  be  modified  by  sinjplo  means  and  a  few 
remcilies  whose  -actioii  is  certain  a-iiii  well  understood,  than  lij 
hunting  for  new  specific  medicines,  or  combining  together  a  great 
number  of  compounds,  many  of  ivhieh  are  completely  modified  M 
sooti  as  they  enter  the  stomach,  and  are  certainly  destroyed  long  ere 
they  roach  the  part  of  the  organism  where  we  desire  that  they  should 
exert  their  specifiu  influence. 

465.   On  the  methods  of  DissoZviiie  TTrimary  CaienlL — I  can 

only  olTi^r  a  very  ft;  W  romarks  on  this  important  and  interesting  subject 
Many  of  the  observations  wiieh  I  liave  made  with  reference  to  the 
prevention  or  removal  of  tirlnary  dcpositB  are  also  applicable  to 
calculi  ctf  allied  conipoaition.  When  a  uric  acid  or  unite  of  ammonia 
calculus,  for  instance,  lias  boon  deposited,  it  may  be  dissolved,  or  its 
increase  may  he  prevented,  by  producing  alterations  in  the  chemical 
compusitLun  of  the  urine.  This  uiay  be  effeete-d  partly  "by  diet,  and 
partly  by  the  administration  of  various  remedies,  especially  alkaliea 
and  the  salts  of  the  v&getable  acids. 

It  is  possible  also,  in  certain  instances,  to  dissolve  the  Btono  hj 
injecting  solvents  into  the  bladder.  In  many  cases,  however,  all  iiiir 
attempts  to  remove  the  atone  by  effecting  its  solution  will  t>e  intfleo- 
tual,  and  we  shall  have  to  call  in  tic  assistance  of  the  surgeon,  who 
may  remove  the  stone  entire  by  lithotomy,  or  may  cruih  it  with  the 


lithotrite  into  several  smal!  pieces,  wtiuh  escape  hj  tho  ordinary 
chanDcl, 

Mtre  dilution  of  the  iiriiiu  Trill  sometinicH  cscrt  a  coiisidemblc 
infiueiice  ujian  a  calculus;  anil  it  is  possible  that  some  Ciilcuii  uiay 
ha.TB  been  entirely  ilisaolyed  ia  tbia  maimer.  An  acid  state  of  urine 
would  tend  gradually  to  dissiilTc  a  phosphatif!  oikulus;  and  it  ie 
Tery  pussilili;  tlT4E,  if  a  IteWy  alkiiliuu  cciiditiuu  of  tht;  urini^  coulii 
be  miiiiitained  for  a  consideriitilc  time,  an  iraprcfLsion  mii;lit  te  made 
upon  i;a.l(;iili  (jcituposcd  of  liilfLTciit  funiis  Hjf  uraleSj  or  even  vspon  aji 
uric  acid  calculus.  The  trrcgiilaricics  uften  scetj  upoa  the  surfaces 
of  eueh  cfllemli  have  heen  very  propoily  termod  "iratcif-woni,"  aud 
cleajlj  indicate  that  tlic  urine  bus  cserted,  fi>r  a  time  aC  least,  a 
solvent  aetion.  Although  in  certmn  casi'a  it  would  utidoubtLvlly  ijc 
right  to  adopt  for  a  time  trcntraetiti  of  tliis  kind,  ive  mnst  ttut  look 
forward  to  the  result  witli  any  great  degree  of  coiiQdeiiee ;  at  bostj 
EUCJi  cliaTiges  arc  duubtfiil,  tcdiuus,  and  very  iinctTtaiu. 

Many  iittempta  have  been  m;idc  to  disselvo  tliu  calculus  by  in- 
jecting fluids,  wbici  esert  a  Eolrent  poivifr  upon  the  sttaic,  into  the 
bladder.  The  nios^  convenient  plan  is  to  injeet  tlie  (luid  thiungh  a 
double  catheter  for  half  ao  hour  cvfry  tm-  or  three  diiy.t.  or  more 
freq^uently.  Dr.  Willis  ias  recommended  tha,t  tlie  lluid  sbouM  be 
placed  ill  li  rosOfVOil'  at  a  SUfiieiont  lioigllt  iihuve  the  patittnt,  ;it|d 
connected  with  the  c-ntheter  hy  a  tube  provided  with  a  stup-cjck,  by 
frhitli  mt'atiS  the  flow  of  the  fioJVOiit  may  be  earefuUy  riigiilii.ted.  Jn 
carrying  out  this  plan,  it  is  very  important  that  the  eolutiun  eliuiild 
be  so  weak  us  to  prevent  all  chance  of  IIlc  mucous  nidmbnkne  of  the 
bladder  being  injured.  Sir  Benjamin  Brodie  shuwed  Lhat  phiisphatic 
calculi  might  he  greatly  reduced  in  v'\-ie,  or  entirely  diasoh-t'd,  by 
injecting  a  weak  solution  of  nitric  acid  (2  to  2J  niiuinia  of  str-oiig 
nitric  acid  to  an  ounce  of  distilled  wator).  Snob  a  subLtiju  would 
also  act  very  favourably  in  removiug  tho  sharp  ciigcs  of  fragmenta 
remaining;  in  the  bladder  after  the  operation  of  lithotrity. 

The  ohji^ctiun  to  the  ub^  of  alkalies  in  iittcniptiug  to  eSixt  tbc 
solution  of  uric  acid  ur  urates  is,  that  the  phosphates  arepreeipilated 
from  the  urine,  aud  tilC  calealus  protected  from  the  itirther  aetioc  pf 
the  sol  vent. 

The  most  ingoniona  plan  for  dissolving  calculi  Trae  that  proposed 
Bome  years  since  by  Dr.  Hoskina,  nbo  cmidoyed  a  weak  aolutiun  of 
acetate  of  lend  (one  grain  to  the  ounce)  with  a  more  trace  of  free 
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acetic  acid.  With  a  phospbatit:  atone,  double  decomposition  occura. 
phosphate  of  kad,  in  the  fortn  of  a  fine  gra-iiular  pFecipitite,  and 
a.11  acetate  of  lime  iiid  magnesia,  axe  formed.  Tin;  solution,  it  need 
hardly  bf  said,  doe*  not  produce  uiiy  irritation  or  uafavonrabie 
ax^tiou  npon  ttic  bladder. 

466.   Bxperlments  on  ttie  Solvent  Action  of  Alkali n-a  Car- 

toaates. — Dr.  Roberts  f-ouiiil  "  tLat  very  wcsik  siihitions  of  the 
alkaline  carbooutcB  dissolved  uric  acid  calculi  with  considerabk 
fiipidiiy,  while  stronger  ones  altogether  failed.  In  order  to  decide 
what  strength  tif  Bi.dution  had  the  most  solTCtvt  power,  fragmeats  of 
urio  acid,  neighing  from  4U  tu  112  grjins,  were  placed  iii  10-oe. 
phials,  and  eolutiotis  of  carhonate  of  potash  and  soda  of  Tsrioiu 
strength  were  passed  ovtr  them  a,t  hlooJ  heat.  'The  experiraenla 
were  Continued  day  and  nigit ;  and  the  daily  flow  of  sol  vent  «in«l 
from  0  to  15  pints, 

"Operating'  in  this  way,  it  was  found  that  above  &  strejigth  of 
120  grains  to  tbtj  pint  no  solvent  actiLin  was  t'xetted ;  and  even  with 
SO  grains  to  the  pint  there  was  only  a  little  j  hut  eolntiona  of  50 
a.nd  CO  grains  to  the  pint  dissolved  the  fnigincntis  freely,  A  coat  or 
cniBt  of  white  niiitter  invariaiily  invested  the  Btone  in  the  stronger 
Goliit ions,  and  prevented  further  iittion.  At  and  above  120  grains 
to  the  ]dnt  tliis  coat  wag  dense  and  tough,  and  could  not  be  wholly 
detached  from  the  .subjacent  surffice,  With  80  grains  to  the  pint,  it 
was  brittle  ard  easily  detached  like  a  layer  of  whitewash.  With  60 
grains  tu  the  pint  und  under,  eltlier  lo  crust  forcied  st  uU  and  tbe 
Btvne  dissolved  clean  with  a  water-worn  appearance,  or  it  was  only 
lepresented  hy  a  few  Icoso  fialtefl,  scattorciJ  horc  and  there  over  the 
surface,  and  oll'triag  no  impediment  to  dissolution.  This  coating  or 
cnist  was  foimd  ossentially  to  crtneiflt  of  bi-urate  of  potiLsh  ur  sods, 
and  its  fomiiLtiim  depended  un  the  fact  that  the  alkaline  bi-urat«« 
are  almost  insohihle  in  any  but  very  weak  s-olations  of  tbe  allc&liae  fl 
carbonates.  In  the  stroiis  .solutions  the  bi-urat«  remains  undissolved  ™ 
and  encases  the  stone  in  an  insoiublc  investment;  while  in  weaker 
ones  it  is  dissolved  us  fast  as  it  is  formed,  the  sniface  of  the  atone 
remains  tleiu,  and  dissolution  proceeds  without  impediment."  * 

Tlie  foUgwipg  table  is  the  result  of  an  experiment  coutinued  fijr  ] 
forty-eight  days. 

•  •Ji.ixKvai)fMtdicine,"Vol.aL 
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Tabib  II. — Uno  Acid  and  Carbonate  of  Potash. 


strength  of 
Suludoa. 

Flow  per 
24  Hours. 

No.  of 
Oba. 

Dallj  Avense 

Loss  of  Weight 

per  Cent. 

Remarks. 

Gia.  per  Pint 

PlntB. 

240 

6 

1 

0 

Covered  with  a  tenacious 
white   coal,   as   if    of 
paint 

1-20 

e 

3 

0 

Covered  with  a  less  dense 
coating.  After  detacii- 
ing   tliis  and   wiping, 
there  was  a  mean  loss 
of  weight  of  7'1   per 
cent. 

80 

6 

2 

9-8 

Covered  with  a  loose  de- 
tachable white  cruet. 

(60 

Uo 

14 

2 

19-Q)     .. 

Surface  c!ean. 

f  20-3 

6 

5 

21-4)     .. 

Loose  Hakes  in  spots. 

40 

6 

3 

15-6 

Sometimes   a   few   loose 
fliikes  whore  the  frag- 
ment rested. 

(30 

15 

4 

13-0) 

^■^■O     11-9 
10-2  ] 

)30 
130 
(30 

8 
4 
6 

2 
2 
4 

Dissolved   clean  ;    occa- 
sionally  a    few   loose 
flakes. 

20 

6 

3 

11-0 

Dissolved  clean. 

10 

6 

3 

65 

Ditto. 

467. — On  Dissolving  Calculi  by  Electrolysis.— Attempts  havu 
been  made  to  disintegrate  and  effect  the  solution  of  ealeuli  in  the 
living  body  bj  aid  of  galvanism.  JIM.  I'revostand  Dumas  {"A imaU-s 
de  Chimic,"  Vol.  XXIIL,  p.  202,  IS23)  employed  electricity  for  the 
purpose  of  disintegrating  phosphatic  calculi,  by  the  mechanical 
action  of  the  gases  aet  free  in  the  electrolysis  of  water;  but  only  a 
grain  per  hour  was  thus  removed.  The  n/dulion  of  the  calculus  was 
not  attempted  in  those  experiments.  Dr.  Ludwigllelicher  {''Ocsler- 
reick.  Midimn.  Jakrbuch,"  1848,  Vol.  I.,  p.  154)  tried  to  dissolve  a 
calculus  by  the  aid  of  electricity.  It  is  said  that  two  experiments 
on  the  living  body  were  successful.     (Quoted  by  Dr.  lience  Jones.) 
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The  latest,  as  -well  as  tlie  E)i>st  successful,  efforts  b&Te  "bM-n  mi^e 
by  Dr,  ]k:KCO  Jones,,  irho  emplujed  a  suktiDn  of  mtrnte  of  pofa^ 
and  J  erf  imposed  this  bj"  the  aid  of  a  powerful  gal7;»nic  battery.  The 
nitric  atid  sot  froo  at  tlio  positive  electroiic  would  decompose  tbc 
uric  add  exposed  to  ita  influence,  and  the  potassa  evolved  at  the 
uegativi;  elottroilo  would  dissolve  it,  so  thut  an  utic  acid  calcoliu 
placed  between  them  would  be  disintegrated  at  both  points.  The 
battery  employed  was  from  five  to  twcatj  pairs  of  Gtovc'3  plates. 
Fruiu  2  to  0  grains  of  uric  atrid  culIcilIue  were  dissolved  per  hour  at 
the  temperature  of  the  body.  Of  ORalat*  of  lime,  ^  grata  in  2  gmiaa 
per  Iwiir  only  were  dissolved.  The  action  was  four  times  as  slow  aa 
upon  uric  acid  calculi.  Of  oxalate  of  limo  and  urju  aoid,  in  alter- 
nating layers,  4^  to  5  gra-ins  were  dissolved  per  hour.  Of  phosphatic 
klIcuIi  upward?  of  25  grains  were  dissolved  per  hour. 

468.  Treatment  duriiLB'  the  passage  of  a  CaJcTtliifi  Blau^  the- 
Ureter.— The  viuleiit  piin  which  ofioii,  but  net  invariably,  results 
from  the  passage  of  a  calculus  down  the  ureter,  ia  generally  roliewBd 
by  hot  fumciitatiims  or  a  irarrn  I^aih.  Diluents  and  sudoriiics  should 
be  given  internally.  In  one  case,  referred  to  1>j  Dr.  Frout,  the  into- 
lerable burning  senaatiun  was  relieved  by  the  application  of  poundeJ 
ice  to  the  region  of  the  kidney.  If  there  ia  violent  hemorrhage,  the 
patient  must  be  kept  lying  dinWn^  and  if  tlic  pain  ia  constant,  bSi 
opium  or  Iionliane  suppository  in  the  rectum  often  affords  temporary 
relief.  Moderate  exercise,  or  even  the  violent  jolting  of  riding 
■when  the  snlTcriiig  ia  not  very  great,  will  oft«n  promote  the  destent 
of  a  cakiilii?  from  the  kidney.  I  know  of  several  ca.ses  in  ivhicli  i 
calcuhiB  has  passed  doivn  tlie  ureter  without  causing  any  pain  what- 
ever, and  the  piitient  was  not  conscious  of  its  esistence  until  he  bad 
passed  it.  I'urjj'atives,  tupping  ovorthc  loins,  and  alkaline  diuicdcs, 
with  sntali  duses  of  ojiium  or  henbane,  are  reij^uircd,.  if  the  descent  iif 
the  CiLlt.M)li.t«  is  very  slow;  or  if  the  stone  ia  impictcci  ia  the  kidnej- 
Often  there  is  violent  sickness,  but  this  is  of  short  duration. 

468.  Littotomy  and  Lithotrity.— This  is.  a  part  of  the  eubJMt 
which  I  ani  quite  incompetent  to  disouae,  hut  there  are  cue  or  two. 
recent  modifications  in  the  operation  to  which  I  may  he  permittwl 
to  advert  very  brietiy.  The  operation  of  lithotomy,  which  is  usuillj 
performed  by  most  surgeons  in  the  present  day,  is  the  lateral  oat 
For  a  disoussion  of  the  vajious  important  points   connected  iriih 
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tbis  operation,  I  muat  refer  to  FrofeSBor  Fergusaou'B  trea-tise  on 
"  Practical  yinrgery'' 

Borne  time  since,  tb.e  median  operatiDit  waa  performed  witli  con- 
adeTallo  success  "b^  Mr.  AlUrtoa.  Its  priiicipiil  iiilvaiituyog  sceni 
to  1)6,  that  the  leTator  ani  iind  firostatic  capsule  ami  plexus  tseiLpe 
injury,  while  thH  course  into  the  Llailder  is  most  ilirect.  TIicti!  is 
alao  th«  adva-ntagfl,  that  the  knife  is  not  U?<'tl  either  to  n&teli  the 
prostate  or  to  open  tbc  bkdder.  On  the  otliM  Tiuud,  tliiTu  scums  to 
tiD  consiJtrablG  dmncc  of  injiiifin^'  tho  cjaoulat^iry  ducts;  Qnd  n 
snrgical  friend  tella  me  that  there  is  a  want  of  apace  in  manipuhtiag 
with  the  foTccps,  and  in  SL'iziTig  titid  OKtrnetin^'  the  stfino,  anU  that 
there  is  also  some  risk,  espcciylly  in  ehilrlren,  of  Jojiirici!;  the  Ijiilb 
of  the  urethra  or  the  rectum.  Tliis  opwHtion  is  iJeserilKnl  in  the 
"£a?(Cf(,"  1859,  Vol.  I^  p.  122.  {Ste.  also  Mr.  Allarton'a  ivurk  on 
" Litiiotumy  Simjilijifil."     Loiiilon  :  Ash  and  Flint.     1854.) 

Id  connection  with  tlie  subject  cf  iitliotoiiiy,  I  may  remark  tbitt, 
in  a,  recent  improvement  In  the  maimer  of  carrying  out  the  lateral 
opera-tion,  ty  Air.  AVood,  the  injurious  effects  which  siimetimes  result 
from  the  diTision  of  the  prostate  and  leTiiier  aiii  with  the  kiiifo  :ire 
altogether  ayiiidcd.  Nr.  AVpod  eiiipluvs-  a  stiilf  eoropysed  of  two 
bUdes,  Tvhich  can  he  separated  from  each  other  while  the  instrument 
ie  held  in  poaition.  Dilatation  of  the  iirethTii  is  readily  i'(h.(;tyJ  by 
allowing  the  finger  to  slide  iu  lietiveen  thi;  hiades.  In  the  single 
cage  in  "which  this  operation  has  fieeii  pcrformad  in  the  living 
eubjoct,  it  certainly  succeeded  adniir^Lly.  ("2IftUcul  Times  and 
Oaxette"  Deeemlier  aaticl,  iSfiO.) 

The  priiioijiLJ  advantages  of  this  o'ver  tlic  ordinary  tatcriil  nnd 
median  operations  rcspretivoly,  are,  that  is  the  knife  duM  isot  enter 
the  bladder  at  all,  neither  the  prostatic  veins  nor  the  faacial  capsule 
are  injured,  nnr  can  the  cjacuiatory  ducts  ho  cut.  The  levator  BJii 
cannot  \<i  divided,  stud  all  chuncc  of  the  es.trava£Lition  of  urine  into 
the  pelric  areolar  tissue  is  avoided.  The  form  of  the  external 
ineisiiin  ia  such  thut  more  room  is  giTou  than,  in  the  ordinnry 
Operation,  wLile  injury  to  all  important  vessels  and  other  structurea 
is  aviiidad.  By  thia  proceeding,  the  dilatation  necessary  for  the 
estr.ictiun  of  the  stone  is  ranch  more  easily  effected  than  in  the 
median  opomtiun. 

Of  late  yearSi  litbotrity  appears,  to  have  been  rainied  out  very 
successfully  in  numerous  oases  iu  which  the  opentinu  of  lithotomy 
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would  have  been  practised  fcimierly.  The  auinber  of  fatal  cases 
reanlting  frorni  lithotomj  is  considorablj  grt-ater  than  that  ublainaj 
from  tui  ixnaiyeis  of  tbc  cuses  of  lit-Lcitritj  to  irhich  I  Imvc  b<!cn  ubl-e 
to  refer.  And  it  appears  that  stoDes  of  very  large  sLze  may  1« 
cnislit^^L  vith  su^fcty.  Ho  far  as  I  can  learn,  setting  aside  a  few 
csccjitional  casi-s,  it  would  seem  that  lithotomy  afforded  but  a  poor 
cbaiice  of  safety  where  lithotritj-  could  not  be  confidentlj  reWU- 
nicnJpd.  Those  remarks,  I  need  hardly  say,  apply  onlj  to  adulti 
III  children,  lithotomy  is  so  safe  an  ojwration,  irhile  the  $raall  bjm 
of  the  urethra  and  other  circumstances  are  unfavourahle  to  litlio- 
trity,  that  it  is  not  likely  that  surgoons  wiE  LaTe  recourse  to  anj 
other  proceeding. 

The  experience  espceiallj  of  Sir  Benjamin  Brodie,  flfr.  Charles 
Hawkins,  and  Jtr.  I'rcscott  I!ewett>  has  iproTeil  that,  when  perfirmei 
with  care,  lithotrity  is  a  most  suceessfd  operatiou.  Mr.  Ilawkins 
tells  me  that  he  has  operated  with  succtiss  even  in  cases  of  strictare 
and  iiritahlo  tladder,  anit  baa  performed  lithotrity  whero  lithotomy 
(MiiJd  Lut  have  beea  undertaken,  (iSet:  a  case  reported  in  the 
''  Traiisactidiis''  of  the  Royal  Medical  and  Chinirgical  Society  for 
1859,)  On  the  subject  of  lithotrity,  I  must  refer  to  Sir  B.  Brodie's 
fiaper  in  the  twentieth  Volume  of  the  "  TrUTisMlions"  of  the  Rfljtl 
Medical  and  Chinirgical  Society,  in  the  concluding  pinigraph  of 
which  are  these  wordB^"  My  oivn  espericnce  has  certainly  leJ  me 
to  the  cjinclusion  that  lithotrity,  if  prudently  and  carefully  p«r- 
fonucd,  with  a  due  att«ulioD  to  minute  circiunsCanccs,  is  liable  to  % 
smalki  objeotion  than  Elmost  any  other  of  the  capital  operation! 
of  surgery," 
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Healthy  'CTrijie.  auantity.— A  healthy  man  usually  passes 
from  40  to  60  oz.  (17,500  to  26,250  grains)  during  twenty-four 
houra. 

auantlty  of  Water,— Average,  about  20,000  gra.  in  twenty-four 
hours,  or  940  grains  per  1,000  grains  of  urine.  Varies  much  even 
in  health,  and  at  different  periods  of  the  day. 

ftuantlty  of  Solid  Hatter  varies  inversely  as  the  water — 600 
to  1,200  grains  excreted  in  twenty-four  hours. 

Speoifio  Gravity  of  the  urine  in  health  varies  from  1,016  to 
1,025;  depends  not  only  upon  the  quantity  of  solid  matter  in  the 
urine,  but  also  upon  the  specific  gravity  of  the  cunstituentB. 
{§  117.) 

Beaction.— Acid.     Varies   at   different   periods    of  the  day. 

(5  119-) 

On  the  quantities  of  the  various  constituents  in  the  urine  in 

health,  see  Chapters  VI.,  VUL,  and  the  table  on  p.  136. 

Xixamlnation  of  TTrine,— \Vhen  endeavouring  to  ascertain  if 
there  be  any  abnormal  condition  of  the  urine,  note  its  recctimi, 
the  quantity  passed  in  twenty-four  hours,  its  sprdjic  ffr<inly,  and 
the  aniouitt  of  solid  matter.  Also  apply  certain  chemical  tests, 
and  resort  to  microscopical  examination,  if  tliere  be  any  deposit. 
(Chapter  V.) 

Cbemical  Analysis  alone  will  show  the  presence  of  urea,  uric 
acid,  extractive  matters,  salts,  sugar,  albumen,  bile;  and  is  employed 
for  ascertaining  the  composition  of  certain  deposits.  (Chapters  VI., 
XL,  XII.) 

The  Mioroacope  discovers  various  substances  which  are  either 
not  recognised  at  all,  or  are  with  great  difficulty  proved  to  be 
present  by  other  means.    (Chapter  III.) 
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The  most  necessary  tests  ma;  be  arranged  under  six  he&ds ;  and, 
bj  hiring  kkxiufsc  to  <hl6  ur  more  of  these,  we  are  enabled  to  deWr- 
mine  roughly  the  most  commoa  morhid  states  of  the  urine. 

1.  BeactioD  (§§  118, 119,  120], 

2.  Specific  Omvity  C5  11"). — 'W'hen  very  high,  we  naay  suspect 

tin  iuuatiied  (junntity  of  iLfCD  (cxtiess-) ;  or  the  presence  uf 
Bug^r,  Ajjply  testa  mentioneii  on  p.  408,  ITygtericil 
Iirln'e,  and  urine  of  cases  wherS  Uitich  wutcr  has  IkkQ 
taken,  is  of  very  low  speci&c  gravity. 

3.  Heat. — Urate  of  soda,  distingoialiBd  from  pug  or  phosphate 

{§  374).      Albumen.      FrecifiitatioD  of   phosphate,  be. 

(§  244). 

4.  Nitxic  AcM  dissolves  phoaphates  (§  245^,  decomposes  nn>tc 

of  soila.  (if  strong,  rapidly) ;  precipitates  albmnoii  in  urine, 
evea  irliett  in  Very  small  quantity  aad  due  to  the  presenct 
cif  iiiis.  Used  also  to  test  the  presence  of  uric  acid  (§  137). 
EscesB  pf  twea  {§  206).    Bile  (§  2^3). 

5.  PotaHh,— Urates,  distinguisbed  from  pns  or  phosphate  {§  374)- 

Uric  mij  from  blocfi  Sugai-  iiidicate<i  by  a.  brown  ccJoiii, 
after  prolonged  boiling, 

a,  nitrate  of  Silver.— Precipitate  of  chloride  of  eilver,  insoluble 
in  nitric  acid  (§  175).  In  curtain  cases,  the  urine  doea  not 
CQutiUB  &  trace  of  chloride  of  GoJintu  (§  220). 


Chexicu.  Eixhuatioj  of  raisT. 


1. — Cheiiiual  Ejcaminition  v:\ih  T'ferfitc«  to  ZvUcting  iJie 
A'mar^  of  th.<  L'ij^.tii. 

a.     Light  and  Plowulfflkt  DeposEu  (Chapter  5IV.,  j)  269). — 

Deposits  of  this  «3a.=s  we  gtjnerillj  I'X'  liaht,  and  tte  qoiziEiiT  is  t«) 
small,  for  tlie  applicati^a  fjif  theniical  teeu.  (See  "JUiert/jf^^iitii 
Exitmiiiiition  ■•[  i.ii-pftxl-j^  p,  -l2-L/ 

/).  Dense  and  Oia>qne  Deponta  'Cliaptflr  XT^  p.  313),  nsoally 
preBPEt  in  odnsiilPiaMe  iiuaatiiy,  are  of  three  kiniU,  whieli  much 
resumbl*'  ea/:h  other  in  apjiearance. 

1.  TTrftte  of  Sodi  (j   375  . — LatPritiotis,  n.ut-brf>wn  ?e'limeiit. 

Varies  much  in  <>:>li>nr.  frine  atid.  Tuit. — Suliiliie  by 
teat,  in  i)i.ta3h,  annm-aia,  water.  Dec(.mposed  ty  ficia; 
uric  arid  wt  free. 

2.  Phosphates   f§    339) — rrifle    nsnullj  alkaline  or  neutral 

li\lii>n  triple  pliw?fjhatu  al-me  is  prest-nt,  the  mine  is 
BOLuetimea  feeolj  acid.  'i'i:.U. — ln£oiii!jk'  liv  be;il  ur  ia 
altalics;  soluWu-  in  acids,  aad  afierwards  piecipitated  by 
am  muni  0. 

8.  Pus  (^  3srj. — DiffiiBed  through  the  iirinc,  remlering  it 
turhii"!,  or  forniiug  a  bulkj  crcimy  Uejjosit,  with  cimr  or 
tabid  siipomiitaRt  floid.  TttiU, — HendLTi'd  gluiry  tv 
potafh.  Albuuicu  in  UTiWi  prcH-'ipiUted  by  heiit  au-1  by 
nitric  acid  Cctuliorj. — AJbumen  in'iif  be  iiiJepecJent  of 
tht;  puj. 

C.  CrystaUine  or  QranalaJ  DeposLtB  are  nsually  in  small 
(jTiantity,  forming'  a  eediment  which  may  either  be  coloured  or 
transparent  and  colourless.— ((-'hup tcr  X\'I.i  p.  SSi".) 

1.  Urio  Acid  (§  397),— Colour  vLaraeturistic,  usually  of  a  dark 
aiabo-^all)'  brown,  sijmetimea  Jiji]lt,  very  eeldciiii  qniti; 
coloiulesa.  L^irge  eefiariitc  (jlufiters  of  crystals.  It  wroly 
ftinug  V.  granuliir  deposit.  T.-Kts. — (§  39S).— Siilllhll!  in 
potiwli,  nitric  acid.  After  eTapfjnrion  Tvith  nitTie  acid, 
ammoDia  givos  the  dark  Tiolet  colour  of  mureside  or 
piir]>i|rate  of  ammonia.  Often  mixed  with  blixtd,  smoky 
urine.    Albvunen  detected  in  the  fluid. 

B.  Blood-eorpnadefl  (§  416).— See  "  Microieojiiatl  Exami- 
Tiawiit" 

3.  Oxalate  of  Ume  (%  402).^ — Seldom  in  snESciL^nt  quantity  to 

form  a  deposit  yisible  tu  the  unaided  eja     TviU  (§  ■iOS). — 
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Insolnlile  in  water,  pota.sh,  and  acetic  acid,  cv«n  irkn 
bmled;  soluble  in  Djiaeral  aciids;  and  a^aio  thTOim.  ilonn 
amor],i1ious,  but  uitchaiigcd  in  conipositiQU,.  hr  ammonia 
Bj  incineration,  an  cniuur  like  that  of  burnt  feathen  is 
eTflted.  Black  ash  bewmes  white  by  decarboiiisatinn ; 
this  asl  is  sulubie  in  acetic  acid,  wiiL  copious  efferveaeeDeft 
Os^tlitie  ni  aniaionia  added  to-  acetic  a£id  Eolation  pre- 
cipiu.tes  oxalate  of  lime, 

4.  Silica.  (^  415)  is  said  to  haTe  'beeji  found  in  very  minate 
quantitiL's  in  nrine;  rarplj-  met  with  as  a.  deposit,  exce[it 
in  the  fonn  of  grains  of  sand  in  the  urine  of  hyst«rical 
patients  and  impostora.  Easilj  known  by  its  great  deosiS', 
gen(;ral  appeanLncc,  and  inEolnbtlitj'  in  GtroDg  mioenl 
aciiis. 

2. — Ckrnn'"}  Ex'Jininnti-it  iciih  ri-fsrence  to  thr  DUcarrTij  of  oa 
Ahiiomtiil  Vfiiiilitivn  oftiiif  ."iolulilf  CmiKtiiutitlx  of  the  Urine,  ut 
of  »hff  txl^lciive  of  Suhlmice* of  n  Soiuhle  F^nn  noi  met  wiAin 
ilfoUh.     (Chafiter  SI.) 

1,  AlTjuniBii  (§  240  ft  sfij.). — tTrine  pale ;  often  of  Tery  low 
spocilic  grayity,  1,005  to  L,012  or  1,014.  Heat  or  nitric 
jLcid,  if  urini;  l>e  acid ;  nitric  ucid,  if  the  urine  be  alkaline. 
Reason  :  solubility  of  albumtn.  in  alkalies.  F<illm-V'S.—\ 
tr'we  uf  rdirir  ticid  preTents  the  precipitation  of  albamen 
by  heat  {24A).  Prt'cipitiLtion  of  phosphateB  hy  siuplj 
bi>iling  the  uricp.  IVecipitation  of  minute  crystals  of  nric 
acid  upon  the  addition  of  dilute  nitric  acid  to  some 
Bpeciuiens  of  urine :  hence  necessity  for  employijig  both 
tests  C§  24(1). 

3.   Excess   of  TTraa.  {§   206). — Urine  frequently   lligh    ColoUTeit; 

spn^ifie  gravity,  1,01311  to  1,040.  Upfin  the  addition  of  an 
Hpi',il  voliuoo'fif  strimg  ttitric  acid,  erystAls  occur  within 
half-an-hour,  if  there  he  niueh  excess.  Oxalic  acid  is.  often 
emjiloycd  wheE  the  mkh  is  tu  be  determined  (jDaQtiietivelj- 

3.  Sugar  (§  274). — Urine  pale,  of  high  specific  gravity,  from 

l,030'to  1,050.  Trommer's  teat  {§  277).  Potash  tesls 
(5  270).     Fermentation  test  (§  283).     Tartrate  of  cupi-er 

(5  2rfi). 

4.  SulpliateB  (^s  IC'^i  224). — Nitrate  of  barytes  or  chloride  of 

Ijariiim,  after  the  addition  of  a  few  drops  of  nitric  acid. 

5.  Chloride  of  Sodium  (^§  173,  220],— Sitratft  o.f  eilTcr,  sfier 

the  addition  of  afew  drops  of  nitric  acid- 

6.  BUe  f§§  2.58,  2.'j9.  263,  2G4),— Drine  of  a  dark  yellow  eoioui- 

Kitric  acid ;  play  of  colours.    Pattenkcffer's  test. 


MicEoscopicAL  Examination  or  Ubihaey  Deposiis. 
(Oiapter  III.) 


Great  caution  required  in  CTery  step  (p.  25).  A  large  (fuantity 
of  nrine  (at  least  four  ounces)  should  De  allowed  to  subside  in  a 
conical  'jlass  (Figs.  6,  9, 1'lates  I.,  II.)  for  some  (two  or  three)  hours, 
or  the  greater  portion  of  the  urine  may  he  poured  off  from  the 
deposit,  which  may  then  be  submitted  to  examination.  In  the  last 
case,  small  bottles  only  need  be  taken  to  collect  specimens;  but,  of 
course,  no  idea  can  be  formed  as  to  the  relative  amount  of  deposit 
present  (§  52).  i'ipettes  (Fig.  14,  Plate  III.).  Examination  in 
cells  or  au/es  (Figs.  24,  25,  26,  Plate  V.). 

Insoluble  matter  may  be — 

1.  Diffused  through  the  urine,  or  it  may  form  a  visible  deposit. 

When  the  insoluble  matter  has  subsided,  the  deposit  may 
assume  one  of  three  characters  (Chapter  XIV.). 

2.  It  may  occupy  a  large  bulk,  and  present  a  tlocciilent  appear- 

ance; or 

3.  It   may   form   a   dense,   opaque,   and   abundant    or    scanty 

stratum;  or 

4.  The  deposit  may  he  small  in  quantity,  crystalline,  consisting 

of  sparkling  colourless  points,  or  of  more  or  less  coloured 

granules. 
All  these  characters  may  coexist  in  one  deposit,  in  which  case 
we  observe  three  distinct  strata,  each  of  which  must  be  separately 
submitted  to  microscopical  examination.    In  many  cases  there  arc 
two  distinct  strata. 

1.  Substances  floating  on  the  Surface  of  the  Urine,  or  diffused 

through  it,  hut  not  formituj  a  visible  Deposit, 
(Chapter  XIV.,  p.  290.) 

a.  Opalescence  produced  by  urates  (p.  290). 

b.  Opalescence  produced  by  vibrioncs  (§  325). 

c.  Milk  in  urine  (§  325). 

d.  Chylous  urine  (§  327). 

2.  Depont  light  and  fioccuhnt,  occupying  a  considerable  Bulk. 

(Chapter  XIV.) 

Always  take  specimens  from  the  bottom  of  the  glass  for  examin- 
ation, as  well  as  from  the  bulk  of  the  deposit. 

a.  Simple  mucus- corpuscles  (§  344),  or  with  bladder  or  ren.il 

epithelium  (§  363).     Cells  sometimes  tinged  with  yellow 

bile  (§  262). 
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b.  Simple  miicos,  or  epithelium  irith  numeious  small  crystals  of 

■osaJate  of  lime  entangled  in  it  (p.  293). 
e.  CiisU.     Various  forms  of  casts  (§  363  H  acy.)      a.  Casts  of 

medium   disimeter.      0.    Casts  of    considerable  diameter, 

y.  Casts  uf  small  diamettir, 
il.  SpcTniatozDa,  {§  358).    VibrioneB  (§  349).     Tonilse  (§  360). 

fciardnie  (f  351). 
e.  Matters  of  extninoous  origin  (§  78).    Bed-flock :  hair:  featben: 

dust.    Distiactiou  from  cu^ts,  &c.  (§  84). 

3.  DipOsit  Heme,  opaque,  und  ahuiulanL     (Cbapter  ST.) 

'I.  Uratos.    Amorphoufi  deposit. 

b.  Pus  (§  381),     (I'haTactera,     I'otash.     Acetic  acid. 

c.  L'ho.=|iliat-efi  (§  386).     I'liosplate  of  lime  {amorphous)  (§  390). 

Triplu  or  ammoQiac»-iuugiicmu   phoepbate   (<^r7stalliae] 
(§  387).     Mixed  with  carboDate  or  oxAlatea. 
it.  Matters  of  oitraneous  origin  (J  78).     Sand,     Starch;  potato; 
rice:  lirfud-truuihs;  arrowroot  (§  &&). 

4,  Graiihihir  or  CfijsUiUme  Ih-poslts,  srn/iU  in  Qiiunihy,  sinking  (o 

tlie  BuUom,  or  udiitriiig  to  ikc  Sitkt  of  the  Ve»scl. 

(Chapter  XVI.) 

II.  Uric  a<!id  (§  3!lfj).  Forms  of.  AmorjjhoUB.  Varies  much  in 
Bilour.     Fiilarisation. 

(i.  Oxalate  of  limL'(§  4U2).  Forms  of.  Dnmb-bells  (§  404).  Dis- 
tinction of  oxalate  of  lime  from  triple  phosphate. 

e.  riiiisi)liato  of  lime  (§  390).  riiosiitiat&  of  lime,  raiUaliiig 
crystals  (§  3<)2). 

,/.  Blood-globules  (§  416). 

e.  Cj'stine  {^  411).     Carbonute  of  lime  (§  414). 

/'.  gutters  of  extraneous  origin  (§  76). 


J 


TABLES 

FOB 

THE    SYSTEMATIC    QUALITATIVE    EXAMINATION 
OF  URINE. 


",•  All  who  de^re  to  become  practically  familiar  Kith  itie  moat  Important  char- 
actera  of  tlie  nrine.  are  strongly  recoinmcnJii.'d  to  sut>mit  to  tlic  routine  wliicli  a  codscI- 
entiou^  practice  of  tlie  e:t[kerimentj  Ktveo  in  the  following  tables  ncceasnrily  involves. 
The  autlior  is  fully  persuailed  that  the  patient  prosecution  of  tlie  course  recommended, 
for  two  honra  on  eight  or  ten  occasions^  will  en;tblCLhe  practitioner  to  obtain  a  practical 
familiarity  with  the  subject,  which  it  is  imjHissihIe  he  can  acquire  by  reading. 


TABLE    I. 
GENERAL  CHARACTERS  OF  URINE  (Chapter  V.). 

,*  The  works  referred  to  in  UieEe  Tnbl^  are  the  present  one,  and  tlie  "  lilitLtrafiom  cfVfint, 

Place  about  100  grains  of  urine  in  a  basin  to  evaporate  over  the 
water-bath. 

1-  Colour,  Smell,  Clearness  or  Turbidity,  Deposit,  Film 
ON  Surface. — Pour  about  four  ounces  of  urine  into  a  test- 
glass;  take  notice  of  its  colour  {§  112)  and  Bmell  (§  113). 
Observe  whether  the  specimen  be  clear  or  turbid,  and 
notice  the  faint  muooua  olond  which  collects  on  Btanding 
{§  116).  Observe  whether  there  be  any  deposit  which 
sinks  to  the  bottom  of  the  vessel,  or  film  floating  upon  the 
surface  of  the  fluid  (§  324,  p.  289). 

S.  Specific  Obavitt. — Take  the  specific  gravity  of  the  nrine 

(§  U7)- 

a.  Using  the  urinometer  {§  117,  Fig.  6,  Plate  I.;  Fig. 

15,  Plate  III.). 
/3.  Using  the  speeifla  gravity  hutlh  (§  117,  Fig,   16, 
Plate  III.). 

3.  Reaction. — Test  the  urine  with  fiJue  ?iimw»  paper.    2.  If  the 

specimen  exhibit  no  acid  reaction,  test  it  with  reddmeil 
litmus,  and  observe  whether  the  colour  be  restored  upon 
gently  warming  the  paper  upon  a  strip  of  glass,  rolatile 
alkali  (§  121),  or  not,  fixed  alkali  (§  122). 

4,  Crystallise  StrnsTAifCES  in  Ubihb. — Place  a  drop  of  urine 

which  has  been  conceiitmltd  by  evaporation  upon  a  glass 
slide,  and  cover  it  with  thin  glass.    When  eool,  examine  it 
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Boiler  the  microscope ;  note  the  form  of  crystals  present, 
urate  of  aoda  (§  21;}),  acid  pliospbate  ot  soda  (§  15(i),  biuic 
phoapiate  of  soda  (§  157),  aulpliate  of  aitdft  (§  16SI),  cUoride 
of  Bodinin.  and  niea  (§§  I:^!!,  17!i),  aDimomaco-magibeHlan  of 
triple  pioaphate  (§  1Ij4),  graaiilefl  <rf  phoaptiftta  of  lime 
(§  162).     {"Inustnttioiis,"  Urine,  Mate  I.) 

5.  DEcoMPosiTioy  BY  Heat. — Place  a.  small  portion  of  tlie  sulU 

reitiihw  (abjut  the  size  of  a  Jiin's  head)  ia  a  hard  glass  tnb«, 
and  expoj*!!  it  to  the  flame  of  a5i>irit-lamp,  gradually  raisinj 
the  (i^mptriiture  to  redness.  TesC  the  reiiclion  of  the  vapour 
eoiittod  from  the  tube  with  reilJened  litmus  paper,  Tliieh 
has  been  moieteiieU.     Amoi'Uiua  evolved  (S  15^). 

6.  Saline  CorraTiTUEHra. — EemoTe   the  cnrhnn'ieenus    rcsi'luc 

from  tlic  tulft,  ami  cspose  it  upon  platinum  toil  to  a  dull 
red  heat,  until  nothing  but  a  white  oah  rtiiiiititifi  (S  151, 
"■JUmtnitiow,"  Uriiw,  Fig,  2, 1'late  I.). 

7.  Alkalike  Halts. — Plaee   the  ash  npon   a  glass  slide,  anil 

truat  it  iivith  one  drop  of  liislillfd  icalcr.  applying  warmlb. 
Connjuntrate  the  jwiueous  Hilution  hy  etupor^tionf  and 
alloiv  crystals  to  lurm.  TboBC  eliould  be  covered  Titli 
thill  glass,  and  suhjtcted  to  microscopical  esaniinaliou. 
Chloride  of  sodium  (§  173),  phospMte  of  soda  {k  155), 
■nlpUates  ot  aodn  and  potash  (5  1(59).  {"  lllttslriitionf," 
Uriiu\  Plutt;  I.,  Fig.  1). 

S.  EAiiriiY  SAr.ra. — If  the  mlitio  rssidfiD  is  not  entirely  dissolTed 
liv  ivalor,  add  a  drop  of  nitric  aeid,  and  ohsfrve  whether  in 
eflervescenca  oajbonata  ol  lima  occara,  or  if  the  imuiuUi' 
wtfh'f  ia  dissolved  without  the  escape  uf  any  bubbiet  xf 
(liid,  phoBphate  of  limo, 

9.  Ubic  Actp,— Place  about  four  ouncea  of  urine  'm  a  heaker, 

add  aljoiit  a  draeljia  of  ht/drocldoric  utiit,  and  allow  lie 
mixtai'-.'  to  stsbud  for  tirelTc  hoois.  (?i7flt&U  of  uio  or  Ufiiit 
add  (5  137). 

10.  Ub.10  Acib. — To  a  small  qnantaty  of  the  urine,  conce-ntrnted 

hy  evaporation,  and  placed  in  a  watcli-gla&s,  add  a  few 
drops  ttf  uato  arirl,  and  ineert  iu  tht  mistiire  a  fow/ii- 
mnits  uf  tine  or  silk.  All-jir  the  whole  to  stand  for  tnentj- 
four  hours,  covered.  Tvith  a  glass  shade,  iu  order  to  presenl 
the  entrance  of  dust  (§  137,3].  GryatalB  of  uric  or  lithio  uid. 

•,♦  Ttie  deposits  from  the  nrinn  ciamtnefl  in  H9  «nd  10  are  to  be  eiuniMd  e 

TiiliLi!  IL 
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TABLE     II. 


SYSTEMATIC  Q.UALITATIVE    ESAMINATIOJ  (Page    104). 
TIEE  ORGAKHJ   CONSTITrEKTS   (Cliaptct  V.,  p.  71). 

U.  IlE.vfiTiOK, — Specific  CIratiti-. — Ascertain  the  reactiim  and 
Bpecific  gravity  ivl  tlui  s]i<!ciiiR'iL  uf  urinu,  mui  note  aiiy 
geiii'ral  i;liiirj*:ti.Ta  juu  may  tibsBFT-e  (L'hinitcr  V.). 

IS,  Plaot:  two  portions,  A  iiLd  B,  of  ahmt  ;!nf!  grains  eacJi,  in 
bisins,  to  esaporate  over  tlia  witter- Imth  (§  151,  Figs.  3,  S, 
riute  I.). 

13.  In   PoETioN  A. — Ubea.,  Mc'cos,  Umio  Aciu,  Estbactive 

ilATTERS,    EarI-UV    ruoapuATE,  ASD    SjUCA    (§  LSI). 

14.  1h  f oBTioH  B. — Fixed  Salts  (Chapter  VI.). 

B  Is  1(1  La  jilacftd  In  A  fUilinUiii  f./jiiurs  ib'l  inflficrutfd  (Fii;.  S,  Plato  1., 
f  5).  Tho  tailme  ttiiiliio  la  tu  tm  luaintitintrt  lit  »  tdi  heut,  and, 
wlisii  detiirl)H>nt7fKl,  Is  lu  li6  preaeireil  for  cimninatidn  in  Tnble  III. 

rrmjeefl  wiMj  i'orUtni  A- 

15.  Ukea. — CJt.KaOa.     Extrmct  A  ia  to  'he  trenteJ  with  three 

suciscstiivc  nortians  of  Alm^uiJ,  about  tjic  a/j,  ij);  'SilS,  which 
are  tu  be  iiniluJ  upon  tliw  reaiiluu  fur  a  few  iiiiniitra  over 
the  utilcr-imth.  Iho  alcLibolic  solutiuiis  arc  tu  he  niiscd 
together  iind  ccmcenimleil  by  evairor.itlun.  The  extract  ia 
to  b«  treated  with  a  littlu  inikr,  Iii  order  that  it  mayl)* 
reduced  to  tbo  cou^istenco  ui syru/'  {^^  12n,  IGl). 

II,  A  lit.tlc  of  the  syriijiy  extract,  irheii  culd,  is  to  "be 
placed  in  a  small  jjasiii,  aad  treutud  wilh  a  few  drcps  uf 
strong  Nifric  At-i-l,  nitrate  of  urea  C.,lJ,Ns(UIIO,NOj. 
EsMiiiiii;  tbo  crystals  Ihu.s  furiuvd  in  the  aiitr-'.^a'pu  (^151, 
C'JIhstratkiiis,"  Urine,  I'ktc  III.}. 

I;  The  remainder  of  tlnj  conueiit  rated  extract  is  to  le 
placed  ovur  a.  wniir-h-iih,  uoiiveiiicntly  arrauj;cd,  and 
treated  with  i:rifslah  uf  iijin/ic  n-cvi  niitil  no  more  are 
disstilved  at  a  tiiraporature  of  200°.  The  mistiirc  is  tlitn 
permitted  to  tiucl;  ;iud,  iftcr  tlii:  crystals  lun'c  l-ecn  slit;ht]j 
washed  «itll  a  little  distilkd  "watvr,  tlity  may  hv  pliced 
between  foliia  of  filU'rius  l-aper,  )»talB.te  of  BTea,  C;H4>',0i, 
IIO,C,0;i.  Eiiaiuino  v,  few  uf  thi^  crystals  iii  the  mlcro- 
fifojic  {" lUitilriilioiis,'"  Urine,  I'latc  IV.),  After  Ijiivlllg 
been  woU  JiPJSS-i'd,  ty  itbiorb  extcectiva  mattBts,  itc,  the 
cry.stfils  are  to  be  dissolved  i«  wrirm.  uiltet;  iltid  excess  ef 
earbmiat^  of  Ime  adi]i,'J  io  tbo  eoiution,  to  dceompose  the 
Oinlate -of  urea,  Whan  tlifi  tiiistUfO  llCflOmoil  »,uUitlia  test 
jiiifipr,  it  JB  to  be  altered,  and  the  elL'ar  soIiLtion,  t^hicli 
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CfHnsist-s  of  ui*ft, Tvitli  a. little  colouring  taatter,  conCentKitei] 
by  i;-v(ip(i  rati  (ill.  Trea  an!  TOlOnjing  niattet  rcmaitl.  The 
latter  may  be  removed  bj  dissolving  the  iireui  in  water, 
anil  boiling  the  solution  with  animal  charcoal,  and  sub- 
ecqueiit  filtration  (^  151). 

The  [>fiicess  i4  filtering  is  seen  in  Fig.  13,  Plaf«  III.j 
tlie  manntr  in  wliich  the  papct  is  folded,  in  Fij.  12, 
B^  II.  The  wash-bottle,  for  washing  jjTecipitates,  ts 
repieseuted  in  Fig.  10. 

J,  ilucca,  LiTQin  Agio,  EiRiaii  Phobphatb,  abd-  SnicA. — 
Til--  "I'lflcr  iiisohtl/h  ii  Ahoh'tl,  D  {§  ISl),  is  to  be  treateil 
witk  hut  water,  to  dissolve  estractir-e  mutter,  and  filt-ered. 

The  rcsidun  tin  tKc  filter  is  to  be  dried,  arid  iat^i derated 
•ja  plivLiDum  foil.     The  mucoa  ami  wic  acid  *to  destrciyed. 

When  tlie  residue,  conaisting  of  pioaphate  of  lima  anil 
silica  is  decarbonised,  it  is  to  be  treated  with  a  drop  of 
nilrie  lu'id.  Observe  whethfcT  eflbrveecGnca  oeears,  earbfr 
Date  of  lime  CaO.COa.  A  traCe  of  lilioa  romains  undisSoified 
ii  151). 

To  the  acid  solution  add  a  difop  of  iimiiwntfl,  and  note 
the  TCSnlt,  Esamine  tho  precipitate  in  the  microecope, 
ftnd  \iMk<i  the  Crystals  irf  ftnUiioiiittCO-mflgTiesiftii  or  fiiple 
p}i09phaC»,  and  the  amorphous  granules  of  pbosphat-e  af  lime 
(^02).  {» Iih^iniUi;»^,"  UMiai^  D^osits,  PlatelX., 
Figs.  1,  2  ;  Plate  XXI.,  Fig,  4), 

'.  "Ohio  A<jlk  CuiHiN.fa. — Esaniiae  tho  crystals  depofiited 
upon  tht  sides  of  tUc  vessel,  and  iipoo.  the  filumautE  of  icm 
or 'ilk  ivliich  "tre  set  aside  in  T»lleI-,"witL  the  microecope, 
and  iiute  tie  form  of  the  crystals  {Fig,  57,  Plate  XI.;  Fip. 
105,  1013,  Plato  XX.,  "  llhifir„l.ions,"  Urinary  DejmsUr, 
Plates  v.,  VL,  Vll,  VUI.).  Tben  cfito  tliflm  upon  a 
glann  sH'.h,  and  divido  them  iofcii  three  [jortions. 

ff,  Td  tbr  first  aild  n  little  solution  of  potash,  which 
dissolves  the  Crystals,  ftirming  orate  ef  potash,  and  aRit- 
Wards  eseess  of  ocftic  CJ\,0„MO,  or  lijilriiMiric  ati-f, 
IK'}.  Aft^r  fc  few  ^UtlUtes  have  elapsed,  sabjoct  the  de- 
pn.Stt  to  lliitTi'iscopical  examination.  Crystals  (j/^lytiujw 
UTie  aoid  C,„H.\\(I.  {\  137,  3,  3). 

h.  Te  tho  fieeoad  portion  add  a  drop  i>f  nitric  Gciil 
llD,SOi,  evaporate  the  mags  to  dryness  OTCr  tic  lamp, 
tben  allow  it  to  cool,  and  add  a  Itftle  ttinnioni'i  UH^  ur 
exposo  tho  acid  residue  to  the  rapour  of  ftmmoaia.  A 
heaiitifii]  purple  colour,  owing  to  the  formation  of  immU> 
CuNsUA  Tcsnlts  {§  137,  1 ;  S  398). 

c.  To  the  thifd  pOTtinn  add  solution  of  enrhonntf  "f 
jiot/titii  K0,C0a-i-2Aq,  which  will  dissolTC  tlnj  luic  add 
C„H,N,0„  but  moro  slowly. 
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T&BL1B     III. 

SYSTEMATIC  QUALITATIVE   EXAMINATION  (§  183). 
THE   SALIXE   COSSTITDEXTS   (Chapter  VII.). 

18.  Alkaline  ahd  Eaiitfuv  Salts. — Treit  the  T?^i^iqe  remlting 
from  the  incinerii-tiOH  rtf  I)i)rtJi^H  B  in  T)cjll.  II.  ivitli  hmiliii;; 
l3ii;til!cii  water  and  tilttr  {§  ISU);  reserve  the  resiillli;  for 
eubseqlleTit  operations  (No.  S3,  lielnw).  Proce.-'U  witia  the 
cle/lr  ntiliilioii,  wlik'h  is  to  !)«  ilivi'it'il  iiltu'  two  piirts,  une 
corisistiiig  of  tlin'i-f'iiu-flh:3  and  tlio  otLer  ai  iiiie-fnici'ih. 

Tha  fouitli  p/ivl  of  tTic  Mlntiiin  ii  totcdidiki  into  fhraa  fgauJjjflrliouT 
tNu,2l). 

ALKALINE  SALTS. 

10.  t^u LPHumc  AoiD. — To  diomt  tlirce-fourths  of  the  cluar  so- 
lution add  ii  few  drops  of  nitric  nriil,  }I0,N05,  and  oUservi' 
if  eff'enrse^na'  iiccurs,  cartanatB  of  soda  NaU,f0i4  lOAq. 
NeiC  add  tu  the  solution,  placnl  in  a  flask  and  hwited  over 
a  laniii,  a  small  riuanttty  of  a  solution  uf  clilorhle  v/  luirimii, 
BaCl  +  2Aq,  Huil  liii:  nii^Ltiirf  and  scjiarate  llii;  precipitate 
by  filtration.     Sulphate  of  baiyta,  BaO,S03  (§  IGtJ), 

Wbiki  liltratiim  ia  jireceedm^,  ]iasa  on  to  No.  21. 

(7,  A  .small  (pi;uitity  cf  tiii;  wliiir  prt-ciiiitatc  i>f  anlphate 
ol  harjta  \i  to  he  boiled  in  cmiMia  fintiisli,  and  another 
portiou  in  atrou;?  nitriG  nitil.     It  is  inaoluhlc  in  bcth. 

20.  Phobphobic  AriD. — The  solution  filtered  from  the  precipi- 
tate iiroduccd  by  Murklr  «/  hitikun  is  to  bo  treated  with 
excess  of  •tiinnnnin  Ii'Hj  and  tbc  mixture  m[>idlj  littered, 
avuiiliiuj  cxi>irfiii'e  Id  t'ir  as  much  as  pi^seiblu,  Tliaephate  of 
barj-ta  ,BaO,110,l'0',  C§  IIW.  l8i).—U'/iir<vfnni.-  tlie  clear 
solution  hj  ev-aporatiiiii,  and  when  redticed  to  a  Biiiil]  bulk 
continue  its  further  uauiii illation  (No,  22). 

Bl  CHlohuse,  PnoapHoHic  Acid. — To  ihe  Jirst  jioTlion  add  .i 
few  drops  of  niLric  iifiii  and  I'xcess  of  a  solution  of  iiiirifU' 
of  xiher  Af;0,KOi,  chloridB  of  silver  AgCI  (§  175).  Filter. 
To  tlift  solution  CLirefully  add  umi'tiniiii,  avoiding  an  excess, 
lihosphats  of  silver  UA^'O.l'Os-  Thea  add  laoru  fiiiiiiwnui, 
and  afterwards  iiiiiir  ntfi/  {^  lfl3), 

Phosphate  of  silver  is  soIuLlti  in  iimmonia  and  also  in 
nitric  m-iii. 

Chloride  of  BQvai  is  soluble  in  amiaonia,  Iiut  insoluh!^ 
in  nitric  acid. 
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a.  FHosPH&Kro  Acm  «/  the  'Midine  jjhospJiak-s  pre- 
eipilnlc'xi  its  UditiOnid&O-QittgiieBiaiL  or  triple  phoaphatt.  To 
the  f(Cofid  portion  add  a  little  i>f  K  SdlutioD  of  muriate  oj 
ammonia  S  iI,C"l,  niiiiltiiliiil  KHj,  and  siilphnte  iif  imujtitfia 
MgO.SO*  A  prei-ipitate  of  ptpiphate  rf  ammonia  Rnd  msf- 
neda  will  tftte  place,  jMgO.Xil^O^POr  This  is  insol^ble 
in  •iTni»"i'i^'"l  iolti  (§  ltS4). 

b.  Piiosphlir.10  Acrn  o^  thd  aljsaline  jihompliaU  pn- 
dpii'tifl  ■ii'  phosptato  of  lime.  To  tto  third  portion  of  ite 
clear  salutina  adii  a  tittle  c-f  asijliititiacl'<'A^o™''?o/''''i(ciM"i 
CaC'l,  iiTiA  .iiii'iwMU  ail,.  FluiphAta  of  lime  ,Ca6,H0,P0i 
is  frodpateij, 

Allcir  the  IHP  last  iirtclpltBtra  tn  anteirtc,  ana  then  Temnro  n  imit 
with,  the  pii>eT1c  and  subjfet  Ihem  (o  mipTiatnpiml  i-ssniiiialiin. 
Phi>cpb.ate  of  lime  i}  uaorpb^rne,  but  tli«  unmDntacQ-m&gneuaB 
pheapliBte  lj  crj-ffialline  (5  IS51.  C"  Wiufruffoiu  o/  Cnnaty  llr- 
p<mU,"  rhtg  IS.,  FIga.  1,  a;  XXI.,  Fig.  1.) 

3,  PoTABH,  Soda. — Return  io  the  ciajBination  of  the  solution 
ttliiaincd  in  Na.  2(>,  ill  wliicLi  the  pr-esence  of  potaah  KO 
tuid  «o4tt  N'>iO  ia  tu  be  demo uetrj ted.  Add  it  to  an  Picess 
of  aiitrnvnui  NHj,  and  carb-onate  of  amraonia.  2NH.O.3C0» 
in  order  to  predpiUite  tlio  cxcesB  oi  btiri/ta  BaO,  Filter, 
Evaporate  the  aoliiiion.  t*  dryiieas  and  gently  ignite  tie 
residue  in  a  pl'itiniiin  vipsule.  Dissolve  what  rt'iiiains  in 
Tsater,  and  add  a  few  drops  of  sylution  of  bicMoridt  of 
j/liitiiiuiii  FtCln  Evaporate  the  miiture  to  dryness  orci 
the  water  luth  [p.  12B), 

The  ihff  ifsiihu:  ia  to  ije  treated  with  BTicceasiTe  pnrtionB 
of  rih'ihii,  PotaHJo-c'blHide  of  platmom  KCl,rtCli  lemaiiLS 
nnilisEijlvcd  i.p.  128). 

The  ,ili.-ol'"lic  n':/ittioii  in  to  he  eonci-'ut rated  ttat  crystals 

nitiy  f^iln,  sodio-chlDiide  of  platiaom  NaUl,FtCl(,     Esamine 

bcjth  tie  cr}-.'t;illiiji^  dq'Osits  in  tho  micriftcQpe  auiei  iix 

inilueDee  of  polarised  li^ht. 

The  crystati  cf  pataBdo-chloridC'  nf  platinmn  irc  iKlehearar  and  it  iH 
p[ila.rii.e»  vhile  IIlp  cr^'fttola  of  w>dio-cbl«ride  of  f^rf'mTn  in 
aticuiai;  aud  ijo  poLuriao. 


EAETHT  SALTS. 

J,  Fhobphate  ov  Lime,  Phosphate  o?  Akmosia  akd  Mao- 
NESiA.^Itetuin  to  the  esamiiiatii>ii  of  that  portion  of  tlw 
saline  rL'sidiit  insoluble  in  water  (No.  IS). 

Add  91  fL'iv  drops  of  nitria  add  SO^  to  the  rcsiiliie,  and 
notice  if  rffcrrescenee  takes  place,  uarlKmate  of  lime  CaO. 
CO,.  Dilute  the  sdutioii  and  fdter.  Reserve  anyinaalublu 
matter  for  further  operations  (No.  24). 

a.  To  one  portion  of  the  clear  solution  add  excess  <rf 
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arnmonia  NH„  and  examine  the  precipitate  in  the  micro- 
Gcopc.  Phosphate  of  lime  8CaO,3PO„  and  phosphate  of 
ammonia  and  magnesia  2M^,Kn,O,l'0j-H  l^Aq  (§  164). 

b.  Lime,  Magnesia.— To  another  portion  of  the  acid 
solution  add  mnmoiiia  Kilj,  and  alterwards  excess  of 
acetic  acid  C,IIaOi,HO,  and  then  oxalate  of  ummou'ia 
Kn.O,C,0,  +  Aq,  oxalate  of  lime  CaO.C.O,.  Boil  and 
filter  (p.  127). 

Concentrate  the  clear  solution  by  evaporation.  '\\'hen 
cold,  add  a  little  solution  of  ehlor'nle  of  ammonium  NH,C1, 
and  phosphate  of  soda  ,KaO,HO,POi  +  24Aq.  Well  stir 
the  mixture,  and  examine  the  crystalline  deposit  in  the 
microscope.  Triple  or  ammoniaco-magnesian  phosphate 
2MgO,SH.O,POj  +  12Aii.  {"  Illustralioius  of  Uriaary  De- 
poMits",  Plate  IX.,  figs.  1,  2.) 

24.  Silica. — That  portion  of  the  earthy  salts  insoluble  in  water 
ifi  to  be  boiled  with  a  few  drops  of  strong  nitrit:  acid,  HO, 
KOj,  silica,  SiOj  remains  undissolved  (p.  127). 

Ik  the  Systematic  QtrALiTATivE  Examinatios  op  Healthy 
Ukisb,  commenced  in  Table  11.,  the  presence  of  the  following 
substances  has  been  demonstrated : — 

In  portion  A, 

Urea  Maciu  Earthy  phosphates 

Uric  acid  ExtraotiTe  matters  Silica 

In  portion  B, 

Chlorine  Potash  Uagnesia 

Snlphnric  acid  Soda  Silica 

Phosphorio  acid  Lime 

See  also  forms  in  pp.  106  and  129. 
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T4B1E     IV. 

SUBSTANCEa    HELD    IN    SOLUTION    IN    MORBID    UaiHB 
(Chapters  IX,,  XI.,  XII.). 

■a 

EXCESS  OF  UREA,  ALBUMEM,  BILE. 

3B.  AaoER-rAis  the  rtnetmn  and  iqteaijie  gravity  of  the  specimens 
of  Urine  marked  A,  B,  C,  D. 

26.  Albumes. — Boil  a  pwtion  of  the  urEne  in  a  test-tube  over  a 

fpirit  himi'  and  observe  tie  character  uf  the  precipitate, 
if  one  ia  formed. 

a.  Trent  a  HSoaiid  portion  "vrith  about  ten  drops  of  nitiic 
acid  (§241). 

If  no  precipitate  la  rrorturefl  npnn  tlie  udditlon  af  nttrSc  scia,  or  iipo" 

b.  A  third  portion  to  be  treated  with  lialf  its  biJk  of 
slyoiig  iiilric  iiiiif,  iinil  TKii!«d. 

('.  To  a  fonnh  ](ortifln  add  two  drops  of  Tery  diluh 

nilni-  nci'f,  and  iii'terivarda  boil. 

A  very  Olluie  !Dliii1(ii!i  of  nilrlcadd  prerenu  tbs  precipltttioa  Dfillnt- 
men  bj-hcat  (}'i4S). 

('.  A  fifth  portion  is  to  be  treated  with  a  little  ncrlic 
'icid  HO,0,tiiOj,  and  afterwards  a,  solutinn  of  fernxiifm^ 
of  jwtas-dum  ICFeCyj  +  SAq  ia  to  Iw  added  (p.  138). 

1',  To  a  Bizth  portion  add  a  Eolution  of  bichhriS^  oj 

mefcury  UgCli  (§250). 

27,  Excess  of  Urea  CiH^iOj. — Add  to  the  epccimen  of  ume 

su.si}ectfld  to  contain  excess  of  urea  from  its  deep  culoor 
and  hif;^  epeeific  gravitj",  iboHt  balf  its  hulk  of  tiittieaoA 
HOjNOs.  Allow  it  to  stmd  for  n  few  mimites,  and  exomlDe 
the  ervgtalline  deposit  whieh  forms  in  the  microscope, 
nitrate  "of  urea,  C,1UNA,N0,  C§20(ii). 

B5.  SoeAn,. — a.  A  portion  of  the  urine  suspected  to  contain 
siiga.r  \s  to  be  boiletl  in  b.  test  tube  witn  half  its  bulk  of 
solutioQ  of  poUTith  liO,HC  {Moore  f  Ust).  If  it  becomes 
of  a  da-rk  reddish  brown  colour  front  the  formation  of 
meliissir  or  sticchufink  nnii,  it  is  to  be  treated  with  exce» 
of  nitric  acid,  when  the  peculiar  odour  resembling  that  of 
ntitiissfs  will  be  pruJiiccd,  and  the  dark  brown  solatiNi 
will  become  perfectly  clear  (§  276). 


I 


EJAJIItfATION   OF    DBISE.  41  S 

6.  A  sEMnd  poitioii  i&  to  be  treated  with  one  or  two  drops 
of  a  soliitiiiQ  of  sulphite  of  cnjj/nr  CuO.SOj +  fiAii„  and 
afterwards  a  cousiJcrj.b!e  esCTSS  of  fnlush  KO.IIO  is  to  be 
added.  The  iliirk  hint  solution  is  tlien  to  be  heated  orer 
the  Etiirit-Iamp  and  boilfd  for  a  moinciit,  whi'ii  a  ydlnwish 
brown  precipitate  of  suhi)£iih'  of  cc/ijifr  L'ujOj  will  btf 
produced  [Tiununer's  U-sl]  [J  277). 

c.  A  third  portdon  is  to  be  heated  with  about  an  equal 
bulk  of  t-lie  fi-jlucinn  of  hittrttU  uf  eujifmr  in  jv(v/f(«ft, 
Barr-eawii's  BolntJoa  (^  276), 

(i.  rertnentation.— Fill  one  of  th.e  tubes  placed  im  tie 
table  iritli  tirinu,  imJ  tbc  other  ivith  water,  to  t'acb  add 
sis  dro(is  of  //(V(,s{,  lad  then  a  little  more  urine  and  irater, 
in.  order  tliat  the  fluids  may  rise  abuvc  Ibc  brim  of  the 
tubes,  Afiply  the  iiui'ui-riiJ'biT  pit'l,  and  invert  them  iD 
the  small  beakers.  Ri-iiiove  tin?  i iiiiia-rub'ier,  iiiid  add 
some  niereury-.  Pkct'  tiie  ivliole  in  a  ii'iiiperatnre  uf  Ml° 
and,  after  the  lajise  of  two  hoar?,  cumfiare  the  Bii!.tf  of  the 
bubbles  of  gaa  in  the  respective  tubus  (S  2?3). 

c.  Cryst^*. — .Mlow  a  few  drops  of  diabetic  nrine  to 
eTfflporale  spontant-ouslj  11)1(111  a  glass  slide,  aud  osall»iJie 
the  residue  i-n  the  next  day  tij  see  if  trjatala  lia\  e  fenii'fid 
{S  274,  Plate  XIIIt  fig,  66). 

20,  BUe. — ii.  One  portion  of  the  iiriiio  is  to  be  placL'd  in 
a  tfist-tu^c,  and  afti^r  the  addition  uf  one  drop  of  si/nip, 
two-tbirds  of  its  bulk  of  strong  siflf'liiiri''  iii:ii/  St 'all  O  arc 
to  he  added  truutitiiinlif  hij  ihui/iA.  Sliake  the  mixinre,  and 
allow  it  to  stimd  for  a  few  minutes.  !f  auth.ncut  heat  is 
not  produced  Ijv  the  addition  of  the  acid,  Trarni  tlu'  tube 
slightly  over  t^e  lamp.  The  luistnris  beeoLios  of  a  ilurk 
tiiolet  col/ivTy  which,  however,  is  dostroytHl  by  a  teuiperu- 
ture  a  littlo  above  14iV  [P,'tl.t)akofi)i-'g  ti'st]  (p.  144). 

b.  Pour  a  few  drops  upon  a  alfiifi  ifhrlr  philp,  and  after 
gproading  it  over  thit  surface,  allow  a  dmii-  of  tiitric  neiii  to 
fid!  in  the  centre.     ObserTC  the  play  of  colours  (§  S.^iS  u). 

e.  To  anttther  finrtiori  add  a  few  drops  of  aenim,  and. 
after  agitation,  »  little  mtnc  nch/  KOsJlO.  ObKerrc  the 
colour  of  the  coagulated  albumen  [lleUei'a  teat]  (S  2o9). 
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CHEMICAL  EXAJHKATIO:r  OP  TJRINARY  DEFOSim 

lll.^iECOSD  CLASS  OP  URI5AET  DEPOSITS  (Cliapter  JY.) 

PUS,  URATES,  PHOSniATES. 

30.  Obserte  the  characters  of  the  urinary  deposits  in  tie 
gla-ssos  A,  li,  C,  an<l  note  the  cotoar,  Tcacliun,  and  ipfdjie 
gravity  o( each  specimen. 

8L  AsTiia  haTing  poured  off"  th«  mpenialnnt  flui'},  take  aUsout 
(lue-fiiurih  of  tlie  lUpush  from  eacli  gla*i,  and  pour  it  iiito 
a.  test-tube.  Add  tu  it  aboat  half  its  bulk  of  aoluliwi  of 
pota.A  KO.KO. 

Pas  is  ri'iidered  transjia-rcnt,  vitcid,  and  glairy  tj 
pohi-sh  {i  a74). 

Uratea  dissnWed  by  potnxk.     Solution  efear  &nd  Umpiil, 

Phoapliatoiarcnot  affected  i)j  poluifh. 

32.  TJeates  OB,  LiTUiTEs. — If  the  depiisit  he  solahle  in  pntash 
liO,  iiriii  is  not  rendered  ijluinj,  take  another  portion  ami 
heat  it  iti  a  uleati  test-tube  with  a,  little  water.  It  will  be 
liissolri'it  upon  the  apiiliuiition  of  a  i/entk-  hent,  ami  will 
be  jirecifiiiiifl  again  ivlicn  the  solution  becomes  cool. 
Another  portion  oiay  be  dissolyed  in  potiiak  KO,  and  then 
excess  of  hydrochloric  ncid  IICl,  or  ascetic  acid  C,H,Oj,HO, 
added.  After  the  lapse  of  It'n  or  tireh'r  hrmra  tliu  deiiosit, 
consisting  of  niic  aoid  C,„IIJ^,Os,  may  be  subjectwi  to 
micronfiifimil  li'mnhmtion,  ur  tested  in  the  manner 
described  iu  No,  17,  a,  h  (§  137). 

83.  Poa. — If  the  deposit  be  rendered  (ifairy  hy  potash  KO.  note 
carefully  its  m'wrosi-nphid  rkitiucUrs  under  the  quarter  of 
an  liieli  object  glass,  aJid  then  ndd  a.  ilrop  of  acclii:  aail 
C4Hs0j.H0j  and  ohserTe  the  change  which  takes  place  ia 
the  ajipearance  of  the  corpusileB.  Notice  if  any  crystals 
of  Iriiile  phonjihii^  iMgO,N}IiO,POs  +  lilAq.  are  present  in 
the  deposit,  and  observe  the  cliaracter  of  any  epitJulimit 
that  may  he  met  with  (5^  3e3,  3j^4). 

A  ama.II  portion  of  the  supernatant  fluid  is  to  be  treated 
ivith  irilfic  tiuid  ]IO,NOs,  and  uiiotlier  portion  boiled  in  > 
test-tube.     The  precipitates  consist  of  albumen.  (§  383). 

a*.  EiABrHT  Prorphates. — If  the  deposit  coDEistB  of  eartby 
phospluitoR,  it  will  not  he  altered  hy  potash  KO,  imr  fcj 
the  ippUaiitmii  iff  hfat.  A  portion  of  it  ia  to  be  treaicu 
■n-ith  tiilric  acid  iIO,NOs,  in  which  it  is  soluble  VfilJioiit 
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efFiirTCBCence.*  Observe  its  tnicroscopicnlcliaractcrs^^  2-Jfi). 
If  there  arc  no  wnll-Ji-fineJ  crjstiLls  difisolvc  a,  pt)rtioii  in 
dilute  nitriv  nciil,  anil  then  aiKl  I'xcoss  of  minniiitnt.  I' mm 
microscopiciil  usaminiition,  tliu  pri'tiiiitati'  n'lll  I'lr  fniirnl  to 
consist  of  fcatlicrj  crvstals  of  triple  jhoaphate  uiii  gritiiuli'S 
of  plioBpLate  of  lime  (^g§  1G4,  ?Aiy). 

IV.— THIRD  CLASS   OF  URIXAUY   DEPOSITS. 
(Chapter  XVI.} 

URIC  Oil  LITHIC  ACID,   OXALATE   OF   LITilE,  SAKD. 

3B.  Observe  the  eliaraeter  of  tlie  ilqiimifs  m  tlie  gliisscs  I),  E,  F, 
and  Kote  the  colour,  reaction,  and  spreijii:  iji\iiitij  of  tlie 
fluiil  ifi  eaoli  case. 

36.  If  THE  DuPusiT  is  very  BHialJ  in  qiianlifcy,  remove  it  ill  tins 

niinncr  ile^scrihcd  in  g§  54,  6fi,  and  plai;o  it  in  ii  siunll 
watch-gliiss  tir  io  tlie  tull  ( Plate  V.,  ¥\g.  25). 

DriD  or  lilliio  anid  is  dis.siilvL'il  liy  putnnh,  wliilo  oxalata 
of  Time  and  sind  arc  not  aftectcd  by  lliis  roy^'iit.  Osalata 
or  line  is  insoluble  in  arrtic  av.ui  iind  /lotiialL.  but  is  dis- 
solvud  by  nitric  aci'l.  Sand  is  not  attcctud  by  potash,  nur 
by  strong  nitric  acid. 

37.  Uric  nit  Ijttiito  Acid  Ci,iTI.S",Cls.^ir  tbu  di'jtosit  I?  Roliiblu 

in  potasli  XO,  treat  a  purtiou  ol'  it  nitb  nitric  iiuiil  IIO,KOi, 
upon  a  glass  slide,  and  tarefiilly  cviLjiiiratLi  it  tii  dryness 
over  the  ttiiiril-hni'ii,  W!ieri  coul,  t-spusc  (he  n'sidiie  to 
thu  Vbipyur  of  amniiJiiia,  or  add  Id  it  ii  drai!  of  tliut  ri'ii^vrit. 
ITiG  beautiful  piir|!li3  colour  ivliidi  re.sults  depiinils  w^nm 
tlie  foniiatiua  of  Murcsids!  CnNslfjO,  (S  17,  «,  h,  e,  %  137, 
'^  niiistmfwH.^;'  riate  IV.,  v.,  VI.). 

SB.  Oxalate  cr  Lcme  CiiO.CsOj-i- 2Aq. — If  thy  deposit  is  in- 
aoluMu  in  -jint'itih  KO,  and  also  in  acetic  atid  C.lIjOj, HO, 
but  is  dissolved  by  nitric  a-cid  HO,KOi,  colloct  a-  poptiiin  of 
it  upon  a  filter,  and  after  having;  been  well  masbed,  lot  it  bo 
dritfti  mid  earofiilly  inciiiorated  on  f'/tlinmn  jhil.  To  tbe 
whitt  fish  add  a,  drop  of  aeetie  iwhl,  and  note  tlio  result, 
Examine  a  ]iortioriof  tbofln'^/3J'f//fc/m.sf(  in  the  microscope 
[p.  297,  ''Ilhi^lmlioiin;'  Platu  Xi.,  XII.}. 

Oxalate  of  lino  is  dpcoinposed,  at  a.  dnll  rod  heat,  into 
carbonate  of  lime  CaD,COj. 

38.  Sand. — If  the  deposit  is  inso^Iuldfi  in  pnt'iKh  KO,ITO,  ticeiic 

aciil  C.HsOj.HO,  nitric  acid  llO.NO,,  txiil  it  in  strung  nitric 
acid,  and  csauiinH  it  under  the  microscope. 

•  If  eirerrestenco  occiira  iipoii  the  aiiillllDii  of  nllrir  nciri.  II  prnbulily  ilepon4^  npEn 
the  TIT0M71C&  nf  carbonate  of  ammnniA.  r&sultinf;  frcm  Thio  deo?mliU!^itinn  of  ureik.  ;L 
i^hui^B  very  liEililc  ra  occm  in  diafiiw  uCiae  blailiLur,  in  wlilcli  cosii  tac  miiciL^  upcHiius 
u  act  tlic  ijaxlol  a/emeal. 
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TABLE    VI. 

THE  EXAMINATION  OF   SilALL   QUANTITIES   OF 
DEPOSITS. 

UEINART  OALCULL 

1.  Calaili  ukieh  are  not  dggtrot/ed  by  a  Ted  h^at. 

Incambiutible  CoJcoIL 

FliDaplL&te  of  lime  8Cao,3F0i;  phoapifaate  of  amnoiua  uti  mngnsiii 
or  triple  plioBphate  2MgO,XH^O,POji  fosible  calCTOaa  conjistiiig  of  a 
miztore  cf  phospaU  of  lime  and  triple  phosphate. 

i.  CiKh-ul'-  ii^iieh  tin-  jiiirthiUij  decompoaed,  or  e^itirely  dciiro^fid 
by  a  red  It^at. 

Com'bastilile  or  partially  CombiutiUs  Cslinli. 

Uric  or  litMc  Acid  CInIIl^'lOo ;  urio  oi  lithate  of  Hmpif"'" 
NH,0,C„H^',a,5  Mate  of  linw  Ca.O,CioH.X408>  nalate  of  lim* 
CaOt',0,;  cyatme  CiNHA^i. 

If  tSie  oaloLiliiB  ij^an^^U  of  sct^faI  d{f!br«iit  lajers,  a  portian  fma  OA^ 
Layer  sbanld  be  finely  p«uilerKd  nod  eE&miDEit  sei>&r&tuly. 

MioRoscopic  CAMTOt.— Plate  XXIII.,  Fig,  124,  " lUasitfatisitt,'' 
C^ilmU,  Plate  I. 

40.  Ubinakt  Citcuii. — Heat  a  portion  of  the  calculus,  about 

the  size  of  a  pin's  heaii,  on  plciiimm  foil^  over  the  spirit- 
lamp.  Expose  the  biurli  a.ik  thus  obtained  for  some  tiaie 
to  u,  Jull  n-il  heirt  until  tlic  rcsidiH!  liecomes  u-}iite.  If 
there  should  be  iiitjlxcd  reshlue  pass  on  to  Ho.  44^ 

Calcnli  which  laaT«  a  Fisad  Eeddae.  | 

41.  FnaiinJ;  CAiiCiTLira.— The  wlite  ash  is  to  be  exposed  to  the 

heat  of  tie  llaw-pipe  flame.  Observe  if  it  be  fusible  w 
infusible.  i 

42.  Phosphitb  of  Lime,  Amhosiaco-maghesias  Phohphati. 

The  asli  is  to  be  dissolTcd  in  dilute  hj/^lrochloi-i,'  aeid 
HC],HO.  If  rjrm-escmce  occurs  upon  the  addition  of  the 
acid  pass  on  to  No.  43.  Neutralise  with  ammonia  HH» 
Examine  the  precipitate  ill  the  microscope.    391.    Sc'ct24S. 

11.  Curh^nate  of  lime  results  from  the  dccompoaitio'n  erf 
fxmlaie  of  lime,  miil^errj  caloulns,  at  a  red  heat. 
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43.  OsflLATE   OF    Lime,— If  efiervescentc   occurred    upon   tht 

miJhitin  of  the  'icid,  the  solution  is  to  be  neutrali!5^^l  with 
amni'inh,  and  afltrwaids  eicesa  of  net  lie  tif^'i  added.  To 
the  Bolaticm  add  osalale  of  unimoiiia  Sn,0,C,Oi-^.\ii, 
oiftlate  of  lima  Ca,0C,Oi  is  thpjwn  down.  This  is  insolutle 
inputdjih  KO.HO^  ami  in  acetic  acid  IlO.C.irsOi.  p.  2d9. 

Cgdcoli  vliiGli  leavD  acarofilj  a  trace  of  Fixed  S«aidQ.e. 

44.  Ubaie  CiifCcirTis. — ^A  small  portion  of  the  calculus  finely 

powdered  is  t«  be  treated  with  hpt  water.  If  s<pluhlc  in 
that  fluid  a  strong  si>]utiuii  <if  carl'fimh'  pottuh  \?  to  be 
ad.ded,  and  the  tube  heated  •ii'n  the  lamp,  Ask/ertuiu  the 
reaction  <if  the  fiimes  which  are  giTcn  off.  isotice  their 
Blue)],  and  hold  a  hvt  n>il  whieb  has  het'a  dipped  in  hydi*- 
chloric  acid  over  the  mouth  of  the  tube. 

49.  Uaia  Acic  CiLcrrLrs, — If  hisoluhlg  in  itnh'i'  also  add  a 
little /i.oM*A.     If  soluble  in  thp  last  reagent,  tryat  anutheT 

iiorti'ia  of  the  calculus  with  tiiuic  iici:t  ttird  iniinhyH'ui,  as 
lescribed  in  Ko.  17,  /■.  This  tsst  may  also  be  applied  in 
cose  of  a  calculus  supposed  to  consist  of  mate  of  ammonia. 

ilETBOP   OF  TEHTl.fa   VEE15    SMALL   ■QCASTiriES    OF    MATTER    WlrH 
EeA'CjENIS  FEPT  >N  small   lio3'TLEg  WIIS  <JiPILLAB.r  yftlFlCEB 

{Piate  v.,  Fi^-g.  27,  as,  30). 

48.  Phosphatb  oy  Lime,  Cht.ohide  op  Soiniuh,  Phobphate 
OP  Soua,  Sblpuate  op  Potabh. — Wliat  is  the  natuFL"-  uf 
the  substancG  upon  tbu  glass  slidos  marked  A,  IJT  Tost  it 
with  such  Tfagetits  as  you  think  reijuisite. 

VTh^t  substaac«s  are  dissolved  in  th-e  drops  of  water 
marked  C,  D.  Ei 
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MICROSCOPICAL  ASD  CHEMICAL  EXAMI]!JATIOy  OF 
HIE  VRINK  U  DISEASE, 


lABIE   VIL 

The  MiciLOJcoricAij  PIsaxinatiox  of  Uelinart  Deposits. 

loBolnble  matterg  and  urmary  d&p«H.ta  (CIiiipterB  XIII.  to 

Inbolusie  Matterb  may  bn  diTidcil  into  four  clasBcs  (p.  290)  ;— 
L  IpaoLnBLE  MiTrnit  FloatIso  UtdS  THE  SDaPiOS 
*5  UfitSE,  OK  DrppiraEi-  rHBOtroH  the  Fiitid. 

2.  LiBiiT   AKB   Flocchiekt  Dbpo9ITS,  Trahbpabkmt 

AKD  0CCDP¥IN(}   COSSIDEBABIE   BuLK   (§§  324,  326). 

3.  Devse  and  Opa<iiie  DEPosira,  OcccPYiifa  Cohbi- 

BEHABIJ;   VoiEStE   {'J?*)- 

4.  GRANtn.iK  on  Ckystajlline  Deposits,  Siskiho  to 
THE  BoTTom,  ok  De1'u3ITJ51>  upos  the  Hides  of  thb 
Vessel  (§231). 

Hanr  nf  I  he  in  oat  iraporlJiiil.  nrinary  flepD^lta  are  Bcarcoly  vIsiblH  fo  ISe 
□nnJited    eye,   [Luil   cilu   uuIj  lie  dulecloil  liy  CHrafal   tiuJ^roQcqpi^ 

Por  eo-UcctiiLjT  urine  tor  mlcro^oplcal  oxbtdI Tuition,  ser  ^51. 

Id  oiiiiiiiilnica  apcdmcn  of  urine  the  micrascapica)  chiiractcrs  of  Oic 
jiellirlir  ajitni  Ihe  swrfUcc  eC  a,n}  ia-dlUhie  lilofliU'  lllfl'ii-ed  f  hrangli.  Um 
fuiil.  tis  nuLl  a*  llime  nf  ttic  deposU.  Abnuld  be  niiliced.  !□  mmj 
in.sta.ucj.-s  jLbo  it  Is  au^^saiuylaekjimiii^^tlm  dfj»nitiai\j,  apptr'puA 
ua  we'l  iitf  that  ptrHfln  wliitL  aink.*  U)  the  ii.>iiom  rj[  iSe  vastel. 

It  19  niD^t  impnttjint  to  l>e  Hci[tiALt;tml  vrlEli  Ihe  chjiracterfl  uf  thOM 
ixlji/n''ovf  jjiolifra  viXiWh  uro  lUblo  to  fall  into  The  artue  uddcn- 
titlly.,  ur  whit^li  may  Iibth  been  placed  [-ht^rc  far  fbe  porpoK  qT 
dyfipivlnjj  tli«  pratllltorer.    Thcts  jirc  smimoratea  Ik.  }  78. 

Thi:  ciifmicfl  i&ifffnC,^  rtqulrcd  fur  e^friiuLiatloti  ar&  contaiTicd  IQ  iht 
emaU  basttei  u-ilh  aipiilaiT/  aetti  (^  1,  34,  Plate  V.,  £1^1.  27,  %,  3ii), 

47.  With  tliopj/ii'fte  (§  22)  renioTe  a.  portion  of  depoeit  from  the 
urine  in  tho  diftoretit  conical  glasses  (Plate  I.,  Fig.  B;  11, 
Fig.  3),  and  plac<.>  it  upon  a  glass  slide  or  iu  a.  thin  gliiss 
cell  OP  ia  the  aaimakule  cage  {Plate  V.,  Figs,  24,  26,  26]-, 
and  ivln'n  curtfully  (;i>vored  witli  thin  gloss,  subject  it  to 
csamiuiition  with  the  quarter  of  an  iiieli  oitjoct  glass  (p.  66). 
What  is  the  iiaturu  of  the  minary  depeaits  in  tho  glassea 
aumlicrfi  from  I  to  G,  and  the  extraneoos  BUitun  in 
gioBSes  7  to  12i» 

*  The  nature  of  the  rilHtuicca  iiUccd  in  the  itlaatta  Is  seen  by  laference  to  Uie 
fo  11  owing' ucQans.    Tb«y  fii.ustbaprejiai«l'be[u»batiLl  by  the  Uacber. 
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1. — Diffused  through  the  urine,  and  not  forming  a  distinct 
deposit;  or,  forming  a  thin  strutum  or  pelliele  upon  the 
surface  of  the  urine, 

4a  Uratea  (§  375).  ("  Illustrations,"  Plate  VIII. ;  Figs.  1,  3, 5,  6). 

Patty  matter  in  a  state  of  extremely  minute  ilirisitin,  aa 
it  occurs  in  chplous  urine  (§  3311,  Plate  XV.,  Fig.  72). 

Tibrionea,  usually  present  only  in  urine  which  has  been 
kept  for  some  time,  but  occasionally  found  soon  after  the 
urine  has  been  passed  (§  349,  Plato  XV.,  Fig.  73).  ("  lUui- 
trations,"  Plate  XIX.,  Fig.  3.) 

49.  Film  composed  of  phosphate  of  lime  and  ammoniaco-magneBian 

or  triple  phosphate,  not  unfretiuently  containing  oU^lobules 
(§§  324,  339). 

lonilffi  occurring  in  diabetic  ttrtne  (§§  275,  35i)). 

2. — First  Class  of  Urinary  Deposits  (Chapter  XIV.,  p.  289). 

60.  Mnons  (§  344,  Plate  XVII.,  Fig.  85). 

Epithelium — from  the  amvoluteil  portion  of  the  urine- 
ferous  tubes;  from  the  straight  portion ;  from  the/Wm  of 
the  kidney;  from  the  ureters;  from  the  Uaililer ;  from  the 
urethra  (§353);  from  the  vfif/ina  (§354);  epithelium  con- 
taining oil  (§367,  Plate  XVIIL,  Fig.  90).  {"Illuslralions," 
Plate  XXIV.) 

SpermatOToa  (§358,  Plate  XVI.,  Fig.  81).  {" Illunt ra- 
tions," Plate  XIII.) 

Vibriones  (p.  255).  ('•jnustraiions,"  Plate  XIX.,  Fig.  3.) 

Tomlte — sugar  tnrula  ;  peiiwilium  ylaucum  (§  350). 
("  Illustrations,"  Plate  XIX.,  Figs.  4,  5,  6.) 

Sarcina  (p.  258).     ("Illustrations,"  Plate  XIX.,  Fig.  2.) 

Casts  of  the  nriniferouB  tubes  (§  363).  C'lisls  of  medium 
diameter,  about  the  l-IOOlh  of  an  inch  (§364). 

Epil/ieliii!  caste.  Pnla  ami  sliElilly  graiivltir  casls.  Oranilnr  casts, 
CaslB  contMinine  pits,  hloofl,  civ^tiils  tif  oimJiite  of  lim^,  or  tuhic  acid. 
Casts  cotilaininu  Oii  (5}3fi",  3iiU.  liTO,  I'latc  XVIU,.  Mes,  ST.SO,  90. 
91).     C'/llu.Jlialit>iii,"  Plato  X1V„  Figs.  1,  i;  I'latP  XVIll.,  Fig.  I.) 

Casts  of  considerable  diameter,  about  l-.)00th  of  an  inch. 

Largo  and  perfoctl.v  tr<ni^p<iy?nt  casts,  D'rtUij  granulnr  casis,  Casts 
conlaiiiinj;  ntiiiierous  rttl^,  offt^n  eiicto^tO,  as  it  ^v'cre,  in  a  poiftt-tly 
lransi>arant  tube  (P7I,  I'lalc  XVll.,  I'ig.  B6),  {•■  Illnsimioiu," 
Plate  XIV.,  lis.  5 i  Plale  XVI.) 

Casts  of  small  diameter,  about  the  l-1000(ft  of  an  inch. 

SmoU  rrij-«  c^sts,  peileclly  clear  in  cvorj'  parf,  or  slightly  grnmiTar  in 
anine  phces  (Plate  XVllI.,  I-'i^a.  B8,  ill),  {■'lilailiatioiis,"  I'lale 
X1V„  ilB.  B.) 
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3, — &«)»'?  Class  of  Urinary  Deposits  (Ckapter  XV^  p.  313). 

nrateofaodairith  various  colouring  matters — red.  pink, 
nut-Lruwii,  jlrc,  with  small  quantities  of  nralM  of  a.inmQE'a, 
lime,  and  magnoaia  (§  375).  ^"  lUustraliuns,"  Hate  VUL, 
Figs.  1,  2,  -J,  6.) 

Paa  (g  nsi,  Plate  XTX.,  Y'v'x  93,  94,  35,  96,  97,  98,  93). 

Fhoaptiatej,  <'oii  si  sting  of  plhosphate  of  lime  and  pluMphaU 
of  amiaoma  and  mflgn«Bia,  or  triple  pliosphate  (§S3H-7,  390, 
rhtu  XLV,  [-ip.  9tl*;  Plat«  XX.,  Figs.  101,  102,  loa). 
i'-IllmtrfUious;'  Plate  IX.,  Figs.  1,  2.) 

4.—  Third  CIius  of  Urinary  DeposUs  (Chapter  STL,  p.  315). 

Uric  or  lithic  acid  in  various  fcrma  {gSiiJT,  Plate  XX., 
Fig?.  1U5,  irni).    {••niMlrtitio-is;'  Plates  IV.,  V.^  VI.,  VII) 

Oxalate  of  lima  occurriog  in  the  form  of  octnhtSm 
(g  4(12),  or  of  ,himh-h,-!h  (§404,  Plate  XXL,  Figs.  107.  im. 
109,  112;  Pl;ity  X.XIIL,  Figs.  124,  12.5,  126).  ("//Jur- 
(m(i"«K,"  Plates  XII.,  XIII.) 

CrBtinB(Hll,  Plate  SIV.,  Fig.  7I»).  {" IlliKlTattont,'' 
Plate  X.) 

Carbonate  of  lime  (g  414). 

Blood  Dorpusolea  (g41ti,  Plate  XXL,  Fig.  111). 

51.  The  most  Impoetajit  Extbameoitb  Matts-rs  accidentaih 
present  in  t\w  urine,  or  vbich  are  soiiictiiiics  uddeii  for  (he 
purposea  of  decLuving  tlic  practitiuE-er,  are  the  following 
(378);— 

Huioaa  Iidi  (  §  BO,  Fig.  3S,  Plate  Milk  tiad.  certain  valDimng  matten 

VlJ.ff).  (H^)- 

Cafa  Uair  (Pig.  3S  h).  Oily  mftttar  fFif;.  38  i). 

BlMitet  hail  (Fig.  3a  c)-  Totato-staioh  (P'ig.  37,  §85). 

Worstea  (Fig.  Sat},  Wtflat.atarch. 

Wo  el.  BicQ-etarclu 

Cotton  luid  flax  fltrea  (Fig.  38'/  r).  Tea-leeve*. 

Splintera  of  aoniferooa  wood  erwopt  Bre&d-crumtH  (Fig.  38  A). 

from  the  floor  (Fig.  'Aii).  Chnlk  or  wbiting. 

PortiuaB  of  feathers  (Fig.  l)Sj).  Sand. 

Fibres  of  ailk,  PMoside  of  iron  <§  79). 

Sn;  also  "  IlJu^tralions,'"  Urinitrij  Dt'poHti,  Plates  L,  II.,  III. 


WEIGHTS     AND     MEASURES. 


TKOY  OE   apothecaries' 

WEIGHT. 

Pound. 

Ounces. 

Drachms. 

Scruples. 

Grains. 

French  GTaiDines. 

1        = 

=       12 

=         96         = 

288 

= 

57liO 

= 

373-96 

1 

=         8       ^ 

24 

:^ 

4RU 

= 

31 -OH 

1 

3 

= 

60 

= 

3-Hf)5 

1 

= 

20 
1 

^ 

1-295 
0-0647 

PonniL 

Onncea. 

1 

16 

1 

AVOmDUPOIS  WEIGHT. 

Drachma.  Grama.  FrEhcli  Grammes. 

25G    =    70UO  =   453-25 

16    =     437-5  =    28-328 

1    =     27-343  =     1-77 


IMPERIAL   MEAStlRE. 

Gal.  Pinti.  Fl.  ounces.  Fl.  drms.  Minims. 

1  =  8  =  leo  =  1280  =  76B00 

1  =  20  =  160  =  9600 

1  =  8  =  4G0 

1  =  60 

WEIGHT   OP  WATBR  AT  62°,   COHTAIKED   IS    THE  IMPERIAL 
QALLOH,   &0. 

Gr^ns. 

1  Imperial  Gallon =     70,000 

1        „         Pint -        8,750 

3        „         Fluid  Ounce =  437-5 

1        „         Fluid  Drachm =  54-7 

I        „         Minim =  0-91 

CUBIC   INCHES   COMTAINED   IM   THE   IMPERIAL  GALLON,  &C. 

Cahlc  lochea. 

1   Imperial  Gallon =     277-273 

1        „         Pint =       34-659 

1       „        Fluid  Ounce =         1-732 

1        „         Fluid  Drachm =         0-2166 

1        „         Minim =  0-0036 


428 

rUE^'CH  WEIGHTS 

AND   MEASURES. 

MKABCBEB  OF  t-EpgiS, 

Engluh  Zncli&3. 

Millimetre      ~ 

-1)3037 

Ctn  lime  ire     = 

-3ii:)n 

Dec  i  met  re       = 

a'fl37iii 

Metre              = 

30-3;  inn 

MIL       For. 

Ydi.          F«t. 

to. 

Docani'Qtre      = 

aas-rioDo     = 

0          0 

10          2 

S-J 

Hec.iloiriutTB   = 

3ii:t7-lii0')O      = 

(1           0 

1(19            1 

1 

Ki]iinii?tre         — 

aii;)7]'il'ii"'0       = 

0           4 

213            1 

10-2 

Mjriumetrc    — 

3a37H.MI0'00fl       ~ 

■E  ABES  Eg  07 

e       1 

CAPACITY. 

isi;       0 

6 

£ri;^k1i  Imr^rla!  MeaimK. 

Cubic  lucliea. 

Qui.         J'U, 

p.  01.     t ,  <lrni. 

IDo. 

MillilUro       = 

■iiinfi2 

0             1) 

«            0 

I6'3 

Cetiiililrc      — 

■eio-2a     = 

[}           0 

0            2 

i2 

Decilitre         = 

e'lann     = 

«■         r 

3            3 

2 

Litre              - 

fil-ll38(il) 

ft           1 

1.1            1 

43 

Decalitre       = 

cio-2a()nii      = 

2           1 

12            ] 

lli 

lleciitDlilte     = 

GiK-smm      = 

22           2 

I              4 

4B 

liilnljtrn         =■ 

Gl(l3H-(K»f)lin 

25ft          (1 

12           fi 

34 

Myriuliire     = 

eiO2GO-O0O{IO        - 

22[M          7 

13           4 

48 

MEASDHEB  OT  WEIOHT. 

Eugllfili  CrJiinK. 

Milligramme 

■<ll.M 

Ci'inLjiivimnie 

■I.'IU 

Ue[;i(|t'ninmo 

1-5J44 

A  "coir*!  vjfott. 

GraratiiG 

15'UJO 

round.       Oiiiice.        Dnctun, 

Decagmiiinic 

=            1 51' 4402 

-              0 

0 

&-65 

Hccnlogrninme 

=           154.|'4(lf!3 

0 

3 

H-5      _ 

Ki]o)imiume 

-     ihui-mu 

2 

3 

^       ■ 

Mjriogninune 

-      154440-2344 

23 

1 

2      ^ 

A  D  D  E  X II  A . 


The  EHtimation  of  AlbumeiL. — H'^fpe  rcconnDends  tlic  dcter- 
miiiatiun  of  ulbiiiufii  by  tlie  polarising  apparatua  (VirchoTr's 
"Arcliii.:,"  Vol,  U,,  p.  574).  BifJi'Ckor  states  that  alluiuen  maT 
be  estimated  quaalilatively  l-y  eiaiilojing  a  jn^iiiiati'il  suliition  of 
ferrocTinide  of  potassium  (Ht-nlc  iiud  Pftufer's  ^•ZriUehri/t,"  1859, 
p.  321);  Lut  Vugel  sajs  that  in  bis  hands  the  resnltB  wcru  rerj 
unsatisfactory. 

Estimation  of  PlioBplioric  Acid.^ — In  aJJitioD  to  the  volii- 
metric  process  described  un  pitse  l^i  ^outlier  pkii  has  been  proposed 
by  Mr.  .Settija  (««?  Sutton's  "  f'oliini'  Irk  An-tl\/sit")  ■  i'enhmer  also, 
aboiit  t^e  same  Udu',  employi-d  ;'  similar  pr'CtSS.  Tlie  pliusplldlic 
acid  is  estimated  as  y  phf.is-phate  of  uranimii.  I  have  not  yet  tried 
thb  prjcess,  tnt  it  is  stated  to  Tie  very  atctirate.  Any  descriptioii 
would  be  Useless  witlio-ut  deliiil.  I  tht-riYdrc  rtfcr  tliosu  who  desire 
to  erajdoy  this  pl^in  pricriciilly,  to  Dr.  llarkham's  translation  of 
Keubauer  and  Vugel,  jufit  pnbliBhed  hy  tic  nen  Sydenham  Sotitty, 
page  IMO,  or  to  i\i.  ^.mtun's  work. 

Dr.  Edward  SnutlL'B  Obfterrationa  on  the  action  ai  Tea. 
(omitted  t-n  page  91), — Dt.  E.  Smith  stiitt'S  that  Hja  aud  cotl'ee 
fxei-tt- Tesiiintioa.  aaJ  increase  the  quantity  of  carbimic  add;  tliut 
tea  increusee  wiiitCf  and  excites  every  function  of  the  hudy;  and 
tbat  it  is,  therefuie,  injuriuus  tu  tliose  who  ure  not  welt  fcd.  'Ihcse 
conclusions  are  at  variance  with  the  results  nf  Dr.  Bik'kcr  (p.  91), 
who  found  tliat  tea  caused  a  diminutiDn  in  the  quantity  of  per- 
spiration, area,  and  the  fieces.  Bi5cter  s-tatus  that  it  dues  not 
inilneace  tho  jniuunt  of  carbiaiiic  acid  forllieil,  nor  the  IrilqUency  ef 
the  pulse  or  respimtion;  and  that  when  the  dici,  was  insulilciont, 
t*B  prcTcnted  the  loSfi  of  ireight  being  so  great  as  it  Wiiuld  utherwije 
have  been. 
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AejiOIOlALOernsitlimrinB,  76, 

AbicGit^iC'!^  Ill  kiilnty,  Z2A. 

AcetalE  of  Ittid  in  dUHuWing  calculi,  35S- 

Atolone,  2lii. 

Acid,  billarr,  ilclcction  of,  S11. 

carbonic,  in  UTinCi  tfcl. 

iiioK-nsfi  of,  in  unno,  113,  I4S. 

IduLji:,  in  Drin«>  103. 

— —  nttrlr,  in  urine,  tii. 

]>ha»jitiflti;  iif  lime,  IIQ. 

jiliiWpii'n'ic,  110. 

. ■  aolThurir,  itin  test  tor  lil!e,  211. 

<aric.  3i;,  DS,  33T. 

Add!  In  iirint,  78. 

orffQnie,in  arine,  10(- 

TGgututtle  changes,  of.,  Id  organisin, 

Bl. 

Acridity   of    Qnpo,    lafluencQ    oE    liquor 

pntn-vsED  nu,  ^1. 
Aeuf,  urinoln.SOJ, 
Al'bumcniiL  urEnti,  lOH. 
— "  iTiiiiortiicee  offinacllntieal  point 

of  vitlT,  201. 

peculiar  rorms  of,  199. 

hilbatBii::FB  allkii  tfi.  '2QG. 

cjtlniHllun  of  qatniHly  [d  tirlne. 


in  llie  urine,  iu  cdudgxIdtl  wilfi 


kidney  iliEHitse.  2e}3. 
In  illabetlt^ -nriikf,  '110, 

<  BnacDiiinioTi»Blr,tljelriiifluence 


on  LtiD  apeciBc  ^rnwily  uf  oriDF,  7T. 

vilti  uralns.  3IT. 

pnTiTPrBinn  of,  into  hfpb.,  GS. 

illsiol'fSB  phospimtouf  lime,  339. 

in  urioe  ia  aciEta  rbenmatiam, 


SQ). 


<  not  cott^lHttiil  by  beat  when  a 
trace  of  nlliic  aciil  ia  present,  197.. 

— .. coDlQ-inlni;  liloflii,  SD6. 

rieembliiiB  nric  seirt.  19&. 

pliuajjlintei!  iiiialiikaa for,  IIS. 

- — ■- — —  in  pn^aiuonia,  203. 

—^  111  [lutrptrjil  fBvtr,  41a. 

^^— — ^  cimruinin^  pu»,  .320, 
AlbuintnuTin,  treatmsiit  of,  205. 
Alcnptuc  !□  tuioe,  Zljo. 


Akohol««Tnct,  lol, 

lie  infiuecis  an  Iha  msliOi  uri 

iluiiEs  of  urine,  91. 

■ in  (llBljelei,  a,W. 

Ai,r>K.iiioR,  Dr.,  on   formation  tjf  cv«lk 

ai^id,  931. 
Alhollfts,  their  iMon  ia  dlurgilo.  et. 
tbelr  lufluence  (rn  llu;  cdi£ialal 

cfianKes..  90. 
ATtislliie  pliDspbates  In  nrlif^,  119. 

lestsfor,  110. 

' reHL-tion  of  nrinv,  l-M 

-  qoliLtJon   ol    albumen  not  pn- 


cipltaled  by  beat,  igi. 

nrlnp,  SO,  ISfl. 

-Dr.  RRBSon,  ISO. 
-in  JjfspEiisia,  1*0. 


BHterlo  cBlculDuadiMFdei^m. 

Ailjintoln.^llS. 

AL;.AHTns,  Mr.,  on  litlintomy.  360. 
Aliitijnd  lakti  far  dbilictic  pstienU,  K3. 
Alumina,  12fV, 

AininonUciv-inieacslan  iibosphiilB.  III. 
ATnuionln.  ronq^tion  of  Dllric  wid  Enni. 

113. 

in  lireath,  ISl, 

- — ■■ — —in  urine,  Hfl,  se.  IM. 

- — tn  the  hrMttl,  Il«l*r[i(iii  of,  IW. 

Ammniiiuu,  clilfitlile  of.  ila  inflaeDCc  b 

preveniinKlheprEClpilatlonodo'lKiiiii 

of  topper,  aje, 
Amf  laid  or  g]uoOLfeQli^  rnott^r,  136.. 

formaboD  of,  In  the  Ihrer-^BlL 


240. 


Dr.  Mi'DovsiLi-oii,  54 1 


AD^Iliesm,  sulfur  In,  arltie  In,  IfiS. 
ADii1ysl4  ofiilbUTnlnaus  nrfni;.  220. 

of  iliiyluns  nrlno,  173. 

— of  <llil.l*'tk'  urine,  aS!,  H»4. 

of  keul  ihy  nrinQ,  i^nllati^  * 

gnnntltiitlrf,  lU-t. 

of  arineccibtainln^BarclBCht^ 

of  orlno  roiiciining  tysttnt.  Is* 

nf  nrini!  ponulnlngnrue*,*;. 

voluiinilrit,.  ID. 

DUlUne  or.  of  nrina  tn  dteui 

be  Hlledup.  190. 
Animal  matter  In  cbIcbU.  371. 


1 


IXDEX. 


431 


Anoxiaic  mbstnTices.  lOFi. 

AppariiCa*  fur  vritumetriJ?  nnalya^ft,  12- 

cxiiTibSnln^  criae^  I. 

Arsiiale,  Dr.  Vun.  nn  albmoBii  In  tliQ 

arine  in  fkrccPftnT^,  304, 
ArMcles  Of  kiilnevfl,  U. 
BtrikijjLtT  Id.  p)-rami<Lg  ot 'kidney, 

Artifldal  area.,  8«. 

ArMtil 0 retic.l    liyilmiren,   iiillutnca    o-n 

culnnrliig  iniillerof  urlq"!,  LdK 
Aver]lnei;fiinpnFiitioiMif}ieii,ltliv  urijio.1,10. 
r]iidiitlt]r  of  cunslilripnt*  eliiiil- 

nuleti  in  tweoty-four  hciiiis,  137. 

Balance,  a. 

1I.M.PUUI1,  Ur, ,  ipa  ^uall  Qi-euDlc  eloUoIca, 

:iiGD. 

. ~  nn  crJirin  of  fni*.  3'JO. 

liAiiLiiiv,  nr,,  im  aictrtiininu;  llie  scat  of 

oTjjitrncdon  In  lii[&,ti^i:8,  lift. 
ti,viinBsir(i.'B  aoliilion  fur  chtimmlTiB .BU- 

ei'r,  22S. 
BEscniQiit  uLQimlirrLnB  of  Iv^oh  of  KUlncy. 

GZl 
SjU<4A.if,  Br-,  on  colutir  o(  albmcinoitf 

p rev iiji tale,  !!□, 
BiBiiv,  Dr..  on  cys^inu,  3,ii. 
DuLli,  influtncB  ul",  on  oriiiiniL-  mntlcr  of 

nriiiF,  IU7. 

r^unkes-s,  4. 

Bfcmiii'on  llie  fiirmalion  ofurfji.  SS. 

ItEKKKb:,  Dr.,  ini  DciJalj  of  iirinc,  7tf. 

— ■ OD  oxalate  of  Umu  In  urine, 

BEfli.i>"i  JE.i  on  lest  fiiraiisJir,  I-&3. 

Bebs.^iiii.  >l..dn  diobolei. -Jai;. 

LiDrpRii  &nd  ScjiMim-ijin  fgrmiLtlCD  of  uric 

acia.  in. 
Bllo  in  iinne,  2119. 

clinical  iIIl|^n^tance  of»  7\'2. 

yclluw  nTi!iL|.iirtW  prmlucfd  bj- aoo- 

late  of  \i-m\  in  nriiit  toibralnir^E,  21 1. > 
BioT  cm  thiliiiMilTig  sa^iir  liy  [lie  eas- 

chnrlniettr,  v^n, 
BiUD.  nr,.  iio!i1lnK.  ca^^  of  kicslolii.  2^5. 
JM^miirli  te-^t  for  ADL-'nr,  ^.tl- 
Dlacli  piemnil  In  iirltie,  Itil. 
ElnddGt,  E^piTli&liuin  fpom  ilie,  50ri. 

chriinie  liifiurntiijiliun  nf,  aai 

injetHnR  witli  wjiler,  3-27. 

trenlnient  ufdiaca^e  vi,  Si^, 

lo-itdtile,  iP3. 

miilcr  inirl,  dtlcclion  ofinric  nirid  in,  M. 

Blood  mlciill.  ais. 

olilofidea  In,  Iti  pile  anion  in,  172. 

raltinriiiB  mailer  of.  In  Ui-|n«,  iiil. 

corpuMle*,  aS7. 

— In  iil*(j,  3W. 

cnlQuriiig  mm ler  of  urine 

rDnntid  from,  74. 

Jii  rtijinus  urine,  170. 

— ' — — - — -  f]re~erviitii»n  of,  36-. 

coufJio  Of,  In  liiaiicj.til. 

— -  nrca  In,  ilBlfftiiin,  !ia. 
Ui.oT,  hi.,  ID  li»iv-v>ps<j'jj  obaerratli^jiB  on 
acgarin  urtua,  isi). 


lllo-wpljlB,  4. 

Blx'i.  t]iE,  Dr..  on  the  Inf^iinncQ   of  k^a, 

cqAlc,  arij  jiU'tihul,  fi  I. 
' — oil  inftnpncB  of  ingiLr  on 

erfrlhy  |ifirjs|jiijile,  1^^. 
Buitfi  uiiriBJiua  in  urLiic,  i'^. 
liritll*,  SlitOlflc  Kflit  11)-,  S. 

BuUI-is  I'lr  ciirrj-lnc  siiecimeiu  of  uriiic 
\n.-ii. 

■ —   willi  ciipilljiry  orillcci,  S, 

firiin,  urini:  In  I'liruiili:  liiliiiiiiinEtLDn  uf, 

\Wi. 
Uiun  In  flialu'lo?,  2f-ii. 
Lrr^uil  E^iiTildiniTi^  illumine.  12^- 

aiiljnOlutea  fur,  In  diiibelea,  sas. 

BreaTli,  H^ikinuiiiiL  In.  Ihi. 

Eiimi'  aiifl  WiMKii  on  ilii;  quiinlllj  of 

plll>t.|lllDrl[!  solil,  1 1:1- 
liliin  ih''m  4|[SKL4,  nature  of.  Iji)-. 
Iliiiiniic.SiT  UonjEunlu,  an  tlio  solution  of 

Mli-'llli.  4.0  ■!, 
|(ni'(K[:'ri  (earfnr  BTipc  siiKnr,  iiV, 
lit'N'ir,  Dr.  ^r„  lilhciurhiL-al  f:l.j!ises,  4, 
LIr.  \V.,  on  n  iJcii-wit  (pf  bBniolt 

adil  in  Itie  tiriiiy  of  (font,  lii^i. 
nn  ujeu  111  bluod  of  goul. 

1,^3. 
Jiureircsfor  voluoitlnf  aaiilj.-ai3,  \2. 

CaLCL'LI,^!], 

oii  (JlfliolrinB,  3fis, 

mlrroscnpie,  Ml. 

- — llidracrurrcnceln  1p(3Ib,3B4, 

Cfilytes  of  kidncf,  411. 
C.intcr  cplli  ir  m'liie.  MB. 

uf  blBililifr,  aiiB. 

Cjii'ltnnaic  Hll,Hlin(-  in  iirliie,  3BJ, 

' of  lilnf,  3-^7, 

■  -^—  ciilcull,  a»G- 

^'arlouutes,  1:21. 

testing  for,  37^- 

Cairbonjc  UL-id  In  nnnv.  Hi, 

CAiiTrii,  Dr,,  Ilia  oltscrvuliuQa  on  calculi 

in  Iiidi:n,  3U4. 
■ — — — ehjltiiia 

iiriiif.  271. 

■ on  tBrn^antUiiio,  1^0. 

Ciiata  in  t^liroiiic  neiilinna,  ^ECIT- 

cllni<:ul  Impnrtniit^  of,  ^11. 

com  iron  iti  un  of,  fry. 

of  (ulty  inniier  in,  308. 

consiilint;  of  mutua,  Sfi*. 

■■  coillflilllnirrtiinilj-bflls,  nW. 

IjIdqi]  noil  pna,  3011. 


on  Itittorniiitiim  nf.  ft?, 

hf  larsft  rllniiietci'.  a  10. 

lliclr  prtbErThtioD,  34. 

— —  i(]  jillniniinQiifi  urine.  MS. 

. ul'  llie  nriolferoas  tubes,  5^,  3Dfr, 

fifsi'iiiiTial  tiiliiiles,  aira. 

of  Tileriis  jlnd  vii;;iliu,35l. 

ot  «.  yellow  colour  In  urine  con- 

buTliilir  hUc,  UU. 
Cnmriicl  in  lUnlicise,  2Vi. 
Cell  trron'tli  iaElui^iit^ed  by  □□mmoiL  Ball:, 

liT,. 
Cells,  gliis.^,  B. 
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Cbendcal  BiAiaiiu.ti  nn  of  nHniry  depiMl'b, 
3tt, 

charoffBTaof-nxaliiUiofllEne.S^O- 

• of   urine    L:Diila[aiDg 

blnijd,  as*. 

of   nrinnry   c»lcnli, 

iHnltiiBrj-  bf,  3B9. 

compofliUon  ot  diimli-liell  citb- 

tu!-.  34a. 

— orine,  131, 

-  examinQtltjn  of  iirtuary  depoaJt£, 


a;'}, 


ClilQrile  o-f  Jim  muni  um  in  urine,  B3. 
a  BO  Isont  of  cjiTlhj 

uf  Bolium.  in.  1711, 

-  drcuinatiincci  af- 


factiiig  [M  GEcrunun.  1X3. 

-  qiukutl  ty     of,    3n 


tMlrliy  urino,  ITi, 


-delfction  (if.  123, 
BBtiiiialinii  liy  toI- 

nmtrrir^  annlyiii],  15. 
■ In  urine  <i[  pcien- 

TninlH,  17^, 
Ch-liirufurni,  BiLgar  in  Tirlna  after  tikliing, 

Cholara,  urine  o^  contai-nin-g  datnt-ljcU 

Crystals  of  Dnriljile,  34G. 
—  cnTnifarion  wllti  thn  formetlon 

□f  caLcnli,  ;i!i3. 
Cbolesteduetn  urine,  2S3. 

pmpgTiiQ.  prepulli,  350- 

ClinitjiiUc  sdH,  t^al  for,  :!I3. 
Chorea,  nrfss  nf  snl|itnilSH  ill.  177. 

■■ — ■  uric  BCJd  in  urine  of,  333. 

— ■ nvinc  in,  Ida. 

ClirDinntc  of  pctivili  Kst,  fur  iQgsr,  231, 
Citj'l'ni.i  urine.  2HB. 
CircatiLtion  In  ItfdTICJ',  J9. 

, ln  MHlpletii^n  Scifly,  60, 

CircUTH Glances  aiYectLng  tlie  eK-cretioll  fif 

Bnj^ttr,  2il. 
anttHnB  tlie  fofraafioti  of 

una,  f^. 
.    uiidpr  nlilcli  urine  maj  be 

nlEFruL3ln  quantity  or  iLualiEy,  ^-I. 
Cir'lifHl*.  fi7, 

Cilnitcn.  lii'lTtLtcfl.  dlnretic  aitioo,  63, 
ClflfaaB  nf  cdlciill,  a7*. 
Cini^al-ftcniliin  e!  iirinnry  dern^lta,  asa 
Clinical  IVick^t  Wicroicojje,  fl. 
*= rc'iiiarlt^  nn  the  iucrea^ed  Ftcidily 

of  Lii-inF.  ]4tt. 
^—^—   ImpurtflTice  of  ttlLiunen  in  nrine, 

901. 

— (if.-iUEBT  In  nrlne,  S4(>. 

of  Ijloijd  in  urine.  Jfi*, 

Qf  (>u^iEi,  3 II, 

■ tl  enneer  ceUb,  36a. 

■ —  cif  cjsiine.  36<i. 

'  of  oxjiJatc   af    liiQe, 


a.1i>. 


'  of  phusphate  of  llAs 


■nd  nisiiiLvsla,  333, 
of  ppj,  $3i. 


Cliilfiil  iTupartaiite  sfragarin  tbA'BCtee, 

■  347. 

nf  nric  acid,  MQ.    ■ 

Ci-niiTT,^  on  Lnosll?:  in  iirmo,  9*,  M4, 
Cijts  of  Sbrlni^  or  tilool  In  oriae.  370. 
Cotfeo,  its  lnSucnce  on  Um  Bolidfl  of  the 

urine,  91. 
Collecting    vriao    toi  EiLli:ro3co|iical  ex- 

BniliiiMlan,  iA. 
Cnldur  n1  uric  jiylrl,  96. 

■ ■  of  orlne,  73. 

CDloiirlng  niatteraiTi  Eriae.  IM. 

-. — -  of  urlTiH  in  pdisEQA^  l-SS- 

Cnma.tiys.tcrlcttl.flnQlj-Bis  or  urine  in,  iTT. 
tTumlniiitiblccfllaiili,  376, 
Gummon  pboHplhu^t  uf  Boila,  U  I. 
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aeficiency  of,  1 57. 

clinical  observations  npon,  166. 

in  diabetic  nrine,  219. 

its  detection  in  the  blood,  ST. 

origin  of,  M. 
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preservation  of,  36. 
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